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New Automatic Freight and 
Package Elevator. 


In cities and large towns there is 
hardly a business house or manu- 
factory that could not profitably use 
a power elevator to convey parcels, 
packages, parts of machines, and 
machinery, or goods in process of 
manufacture, etc., etc., to and from 
the different stories, if it was not for 
the cost of the constant attendance 
which is required to make it 
available. As it is, many make- 
shifts in the way of arrangements 
operated by hand are used, which 
from their slow and unsatisfactory 
performance are usually more ex- 
pensive than even a power elevator 
with the necessary constant attend- 
ance. These considerations have 
prevented the use of elevators in 
many situations where they would 
be very desirable, and have also 
stimulated invention in the direc- 
tion of devising an elevator in the 
use of which the greatest element of 
expense, viz. the cost of constant 
attendance, should be unnecessary, 
thereby adapting jt to almost univer- 
sal application in high buildings of 
nearly every class. 

We present, on pages 1 and 2 
engravings of the Tewksbury auto- 
matic elevator, furnished by the 
Tewksbury Automatic Elevator Co., 
of 60 Temple Court, Beekman street, 
New York. This elevator is designed 
for freight and package service in 
any locality, and for any purpose 
for which an elevator or dumb-waiter 
can be used, being dispatched on its 
errands to and from any floors in a 
building, requiring no attention 
whatever, except that of being sent 
on its way by those occupying any 
of the floors. When so sent it un- 
erringly stops at the floor to which 
it is dispatched, at the same time 
plainly announcing its arrival. 

Of the engravings the principal 
one represents the elevator com- 
plete, with the car loaded, and Figs. 
1 and 2 represent in elevation and 
section the more important parts by 
which its operations are automati- 
cally controlled. 

The hoisting and lowering mech- 
anism does not differ essentially 
from that of a first-class passenger 
elevator, the motion being obtained 
by means of a steel worm or tan- 
gent screw, which, running in an oil 
box, gives motion through a hard 
bronze worm-wheel to a drum ar- 
ranged for the wire hoisting rope. 
The usual tight and loose pulleys are 
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entire revolution. An _ ingenious 
special coupling, not shown in the 
engraving, is used to couple enough 
rods together to obtain the requisite 
length. To the bottom of the rod J 
is attached one end of a lever, the 
other end of this lever being con- 
nected with the shipper rod through 
the operation of which the belts are 
shifted for motion in either direc- 
tion, or for bringing the car to a 
state of rest. 

Beginning with the operation for 
putting the car in motion, this is 
accomplished by moving the lever 
F, Fig 2, in a direction either up or 
down according as it is desired to 
have the car move up or down. 
This lever as will be seen is hinged 
at H, in the bracket D, and the 
inner end is forked over the rod 
J, to which it is attached by 
means of the loose collar L, the 
links A, and the two fast collars 
shown immediately above and be- 
low the loose collar. The object of 
this form of attachment is to pro 
vide for moving the rod up or down 
to ship the belts, at the same time 
leave it free to be revolved. 

The rod J is provided with two 
collars, one near each end, in posi- 
tions to positively stop the car by 
the operation of a stop on the car 
coming in contact with either of 
them, and shifting the belis by 
moving the rod up or down, These 
two collars correspond to the ex- 
treme upper and lower floors. To 
provide for automatically stopping 
at any other floor, tappets M, cor- 
responding in number to the num- 
ber of floors at which it is to be 
provided for stopping, (except the 
extreme upper and lower floors 
which are provided for as_previ- 
ously explained) are attached to the 
rod, each tappet occupying a posi- 
tion, vertically, corresponding to a 
floor and all radiating in different 
directions. The stop on the cage 





will pass all these tappets except 
that they are revolved (with the 
shaft J) so as to intercept it, in 
which case the particular one that 





is brought into position will operate 
to stop the car at the corresponding 
floor, exactly as the upper and lower 
collars operate at the extremes of 
the lift. 

For instuntly adjusting the tap- 
pets so as to bring the proper one 
into operation, a small pinion J is 
attached to the rod as shown, into 
which gears the segment //, free to be 








employed for changing the direction of the 


motion. 


For the purpose of guiding the car or plat- 
form in its ascent and descent, instead of the 
usual iron guides screwed to wooden posts or 
uprights, which, forming as it were a part of 
the building, are subject to derangement 
from the settling of the parts, the guides for 
this elevator are made entirely of wrought 
iron, which, being independent of other parts 


of the structure, will always retain their 


original adjustment. The car is guided , 
grooved wheels, which are turned to fit the 
angle of the iron, and are held in contact at 
all times by means of helical springs, thus 
providing for any inequality of distance: be- 
tween the guides, that may accidentally oc- 
cur, and keeping the car at all times accu 
rately guided by means of a comparatively 
frictionless rolling motion. 

The features peculiar to this elevator, and 
from which it takes the name of ‘‘ auto- 


NEW AUTOMATIC FREICI JE\ ATOR, 


are shown somewhat in detail in Figs. 
1 ana 2, these figures representing the 
attachments shown on the sheathing at the 
right side in the principal engraving, as well 
as other parts necessary to an understanding 
of the operations. 

Referring to these, the rod J, which is of 
cold rolled iron, extends from the top to the 
bottom of the lift, being supported in boxes 
in such a way as to be free to be moved ver- 
tically either up or down, or to be rotated an 








moved by the handle /?, on the trun- 
nions Gof the case A. By moving 


this handle definite distances, either of the tap- 


pets is brought into position to stop the car. 
It is then only necessary to provide an indi- 
cator, as shown in Fig. 1, upon which are 
registered the number of floors when (the 
tappets being in adjustment) the pointer 
being brought against a figure of the 
register, the corresponding tappet will be in 
position to be operative. The handles /’ and 
B, with the indicator and the parts necessary 
to shift the position of the tappets and to 
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start the car are supplied on each floor, giving | the usual trouble experienced in pumping results so diverse that it can scarcely be de- 
scribed by a general definition less compre- 
hensive than that of Hamerton who defined 
drawing as a ‘‘ motion which leaves significant 
ma rks he 


by this means each floor complete control of 
the elevator. 

To assist in stopping the car in the exact 
position desired, the shipping rod operates a 
toggle joint lever, which by means of a cross 
head friction 
strap that embraces a friction wheel on the 


is attached to one end of a 
By this means, when in the 
the belts are shifted 
a powerful friction is 


worm shaft. 
operation of shipping, 
to the loose pulleys, 


brought to bear which instantly stops the car | 
against any momentum it may have acquired, | 


as in descending. 

From the foregoing description, it may be 
seen that the car can be dispatched from any 
floor in the building to any other floor, all 
that is necessary being to bring the indicator 
pointer against the number representing the 
iloor where it is desired to have the car stop, 
and by means of the handle /' to start it in 
that direction, all of which is instantly ac- 
complished. The position of the starting 
handle and of the indicator reveals at a glance 
to the occupants of each floor whether the 
car is in motion, and, if so, 
tion it is moving, and where it is to stop, en- 
abling them, if desirable, 
own floor, add to the load and dispatch it to 
destination. Whenever the machinery 
for stopping the elevator is automatically put 


Ifs 


in operation, a connection 


rings an electric bell, thus announcing its 


arrival, 
The of ex- 
tremely simple, and cannot be disturbed or 


arrangement these parts is 
disarranged by being manipulated in any way 
by inexperienced operatives on any of the 
floors, even should two or more attempt to 
‘use it'at the same time. 

The hoisting and lowering mechanism is not 
necessarily situated as shown in the engrav- 
ing, but may be placed on any of the floors, or 
on the ceiling or wall; neither is it essential 
that the sheathing as shown be provided, as 
the elevator may be used in an open well 
when desirable, and may replace hand eleva- 
It 
quires but little power to operate, and small 
sizes may be profitably employed in buildings 
that are already provided with large power 
elevators, doing the hght work with much 


tors or any style of dumb waiters, re- 


greater economy both of power and 
attention. 

Since, as previously 
stated, this elevator is de- 4 
signed with especial refer -_———~. I 


ence to dispensing with 
the necessity of constant 
attendance, eare is 
taken in the 
material and in the work- 
The 
tangent screw 
steel, and by running con- 
stantly in oil insures per- 
fect lubrication, while the 


great 
selection of 
worm 


manship. or 


is made of 


worm wheel (of hard 
bronze) is accurately cut 
with a hob. The loose 
pulleys are fitted with 
bronze bushes, so con 
structed as to have four 


separate oil chambers, from all or either of 
which the oil is automatically fed to the 
bearings, thus providing for several weeks’ 
running 


Improved Beam Doctor. 


The accompanying engraving represents a 


new steam pump, or ‘* Beam Doctor,” es- 
pecially designed for a boiler feeder, manu- 
factured: by George J. Fritz, of the Central 
Iron Works, 2028 Jackson Street, St. Louis, 
Mo. 


to feed from one to six boilers, as may be 


These pumps are made in three sizes, 


required, 

The steam pistons are fitted with self- 
adjusting packing, and all bearings are pro 
vided with means of compensating for wear, 

The water plungers are fitted with guides 
which the 
provides for their 


bushed with bronze, preserves 
packing and otherwise 
better operation. By special and peculiar 
arrangement of steam chambers, the pumps 


are enabled to pump water at 210° without 


in what diree- | 


to stop it at their | 


is made which | 


| hot water. Tbe valves are made of hard 
bronze mefal, and the seats being shrunk in 
the chambers, the trouble of loose seats is 
avoided. 


Remarks at Closing Exercises of Frank- 
lin Institute Drawing School, 


By CoLEMAN SELLERS, JR. 

It seems perhaps scarcely necessary to try 
to offer any encouragement to those who are 
doing successfully so excellent a work 
that before us this 
evening—hardly necessary to commend the 


as 


whose results we have 
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scholar for making the most of the oppor: | 


tunities offered him or the instructor for do- 
ing his duty faithfully and thoroughly. But 
it may be of interest for both to receive the 
assurance that in the opinion of those who 
have watched their progress, the work they 
have done has been in the direction from 
which they may expect to obtain the great 
est benefit 


The term ‘‘ drawing’ compre 


hends operations vastly dissimilar—in fact, 


it comprehends operations so dissimilar and 


This alone will include that vast 





—— 


range which Hes between the finished work 


'of the great painter and the crude sketches 


of the savage, or the cruder efforts of child- 
hood with pen and pencil. 

In every case the drawing depends not 
ilone upon the skill of the draughtsman, 
but also upon the facilities at his disposal 
and the kind of information he desires the 
drawing to impart. For example, the draw- 
ing which is made by the gas-fitter, by 














: G 
A on ; 
| (12°34 56) | 





: 























which to get out his pipes and fittings, bears 
to the uninitiated eye no resemblance to the 
completed work, but it conveys to the mind 
of one skilled in the art a clearer notion of 
what is wanted than the most elaborate pic- 
ture could convey. 

Scientists tell us that the earliest draughts- 
men of whom we have any knowledge were 
the cave-dwelling men of Europe, who be- 
longed to a race that passed away hundreds 
or perhaps thousands of years before the 





commencenient of the era in which we live. 
This curious people, about whose lives and 
appearance our knowledge is at best only 
careful guessing, have left behind them 
drawings made with a sharp piece of flint, 
most likely, upon the bones and teeth of the 
strange animals they slew, and these draw- 
ings are said to convey correct ideas of form 
and appearance, and give us some proper 
notions of what they saw around them. = In 
| fact, so good are they that the naturalist is 
| able to indentify the genera and species of the 
|animals represented. In this respect these 
| drawings were unlike a child’s early sketches, 
| although perhaps those primitive pcople were 
but children in the scope of their minds 
}and faculties. The child, you know, gen- 
erally begins by drawing man as a couple of 
triangles joined at their points, or sometimes 
like a ‘‘figure cight,” with four straight 





marks for arms and legs. 

| As TI have said, industrial drawing varies 
to suit the different crafts trades with 
which it is associated. The pupils of the 
Franklin Institute Drawing Schools are 
mainly those who desire to obtain a knowl- 
edge of that branch of the art of drawing 
which applies most directly to the occupa- 
tions of the machinist and the pattern maker. 
Now it so happens that the professional 
teachers of and writers on mechanical draw- 
ing, as this kind of drawing has been called, 
have generally not been those who have had 
occasion to make and use drawings in the 
way that draughtsmen and machinists use 
them and make them. 

The consequence of this has been that, in 
their efforts to form a thorough and logical 
system of drawing, they have followed 
chiefly certain preconceived maxims and 
principles, and have paid little or no atten- 
tion to the system which has gradually been 
formed in the workshops, and which is based 
upon the actual requirements of the users of 
drawings and the convenience of the makers 
of them. Two have thus been 
formed, in many respects similar, but differ- 
ing materially in some essential points,and un- 
fortunately, so it seems to me, the profession- 
al teachers of drawing have not in most cases 
followed the usages of the shops. From this 
difference between theory and practice has 
arisen much confusion and many misunder- 
standings, and more or less expensive mis- 
takes have resulted. Now what I want par- 
ticularly to say to the students of the Frank- 
lin Institute School 1s that they may rest as- 
sured that all that has been taught them, is 
just of the kind which has been found to be 
of the greatest value in practice, and they 
will not be called upon to unlearn the les 
sons of the past year in order to acquire 
newer or more practical methods. No doubt 
many of them have discovered that more 
knowledge is required in drawing than they 
believed necessary, and perhaps they realize 
that facility in the use of drawing instru- 
ments is at best only one step inlearning the 


or 


systems 


art of drawing. 

I trust, too, that this discovery will not be 
discouraging, but will stimulate all to re- 
newed exertions to perfect themselves in so 
valuable an art; and also, if possible, to 
push their inquiries still further into those 
branches of thought, such as geometry and 
algebra, which are so intimately connected 
with mechanical drawing.—Franklin Insti- 
tute Journal, 





——_ a> —— 
| In the Official Gazette of the United States 
| Patent Office for June 20th, we observe that 
la Massachusetts man has taken out patents 
| for five rotary engines. The first patent (in 
the order they are published) has seventeen 
lclaims, the second twenty-two claims, the 
|third twenty-seven claims, the fourth six 
iclaims, and the fifth sixteen claims. The 
applications were filed in 1878, 1880, 1881 
and 1882. Appearances for some months 
past seemed to indicate that the business of 
inventing rotary engines had declined, but it 
will be seen from this that such is not the 
case, The Patent Office has only been with- 
holding its decision upon new rotary engines, 
thereby leading the public to believe (erro 
neously) that the usual amount of inventive 
genius was not being actively employed in 
| that direction, 
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Pumping Engines for the City of 
Brooklyn. 

Last week we alluded to the fact that the 
engineers of the Department of City Works 
of Brooklyn, had reported in favor of the 
purchase of more than one engine of smaller 
capacity, instead of one large engine, to fur- 
nish the additional water supply to the city. 
Since that time the contract has been award- 
cd to M. T. Davidson & Co., of Brooklyn, 
who contract to furnish two duplex double 
plunger compound condensing pumping en 
gines of a guaranteed capacity of 15,000,000 
gallons in 24 hours, at a piston speed of 100 
feet, and aduty of 65,000,000 foot pounds per 
100 pounds of good quality of anthracite 
coal used, no deductions being made for cin 
ders or ashes; also a battery of boilers, the 
horse power of which shall be in excess of 
that required to furnish steam for the engines. 
This in reality provides for four distinct en- 
gines, since in the Davidson system of du- 
plex pumps each engine works its own valves 
and is in no way dependent upon the other 
engine of the pair, so that in case of an acci- 
dent, which calls for the stopping of one of a 
pair, the otherone can continue working, in- 
suring a capacity of 75 per cent. of the total. 

The change from duplex to independent 
or vice versa, is made by the motion of a sin- 
gle lever, and 
while the engine 
is in operation. 

The engines to 
be furnished will 
have initial cylin- 
ders 26’ and ex- 
pansion cylinders 
48” in diameter, 
with outside 
plungers 247” di- 
ameter; stroke of 
pistons and 
plungers 46”. 
Both initial and 
expansion —cylin- 
ders, as well as 
the heads, will be 
steam jacketed. | 

The capacity ammmigil e+ 
test will be the 
delivery of 30,- 
000,000 gallons of 
water 1n 48 hours, 
and the duty test 
will be made at 
the same time. 
The pumps will 
work against a 
static head of 161 
feet. 

After the con- 
clusion of the ca- 
pacity and duty 
test, the engines 
will be put on 
working tests aggregating 5,000 hours, and 
must do the contract duty for that time. 

The engines are to be completed in one 
year. The contract price of engines and 
boilers, including foundations, is $70,000. 


ae 


Detached Steam Engine and Boiler. 


The engraving herewith presented repre 
sents a detached steam engine and _ boiler 
manufactured by Russell & Co., of Massillon, 
Ohio, and designed more especially for use 
in localities where it is not desirable to put 
in permanent steam power, as in many parts 
of the West and South where it is essential 
to provide for occasional removals of the en 
tire plant. To adapt the outfit to this pur- 
pose, the engine bed-plate is made with a 
broad base arranged to be bolted to a timber 
support, a8 shown in the cut. 

The boiler is complete in itself, requiring 
no brick or stone work, and is mounted to 
be readily removed, making it the work of 
but a short time to change the location of 
the entire motive power. 

The engine is fitted up with all the appli 
ances of a permanently fixed steam engine, 
and the boiler is fed by a steam pump 
plunger pump, or 
selected, 


ain inspirator as may be 
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Checks in Locomotive Boilers. 

At the recent convention of the Railway 
Master Mechanics’ Association, the following 
discussion was stenographically reported for 
the AMERICAN MACHINIST : 

THe SecreTARY.—The question is sub- 
mitted by Mr. Woodcock, ‘‘ In what part of 
a locomotive boiler should checks be placed, 
either for pumps or injectors, to produce the 
best results?” 

Mar. Woopcock.—I believe in uniformity, 
as far as we can reach it. Every one of us 
must have noticed the different positions in 
which the checks are placed in our boilers. 
| ask this question merely to get at the point 
where we can get the best results from those 
who have had experience in this line. Our 
injector men tell us to make the branch pipes 
as short as we can—some of them, at least. 
Now, if we can get as good results from 
placing the check further back from the fire- 
box, | think we ought to adopt that. By so 
doing, we would shorten the pipes that much. 
Our old plan has been to place the check for- 
ward of the first cross. I tind now they are 
placing some in the center of the first 
sheet next to the slope; some on the leg of 
the fire-box and in other parts. 1 have lately 
placed the checks for the injectors on the 
second sheet, or sheet next to the slope sheet, 
and I see no serious results from that. What 
I would like to get now is the experience of 
members present, and whether they have 
changed the position of the checks, or 
whether they have placed them as they for- 
merly did. Where shall we put the checks to 
get the best results? 
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I think it is one of really some importance. 
If it is better to introduce the water forward 
it is well to know it. If it has no advantage, 
we can, by putting it back, save pipes from 
breaking in consequence of the vibration. If 
you attempt to fasten them, the joints will 
be weakened on account of the expansion 
and vibration. In fact, it is almost impossi- 
ble to fasten them so that they will not vi- 
brate, and it would be better to shorten the 
pipe if it can be done with safety. 

Mr. Fry.—I believe there are two reasons 
for putting the water in at the front end of 
the boiler that have weight with our loco- 
motive designers. It is evidently more con 
venient to put it into the front end when we 
have pumps, but, in addition to that, it is 
considerably better to put cold water in at 
that portion of the boiler, where the heating 
surface is coldest, so that the differences in 
temperature might be greatest, and the best 
effects in radiation might be produced. Lam 
under the impression that that has had great 
weight with those who have considered the 
best place to put the check. When I was 
last in England an American master me- 
chanic, Mr. Wusdell, the superintendent of 
the works at Crewe, called my attention toa 
method of putting the water in wth the injec- 
tor which did away with the long copper pipes 
which our president has referred to, which 
obviates the making of a hole in the front 
end of the boiler, which Mr. Forney has 
called our attention to as being a very bad 
practice. At Crewe they put the check 
®on the back head, but did not deliver the 
water immediately into the fire-box, but car- 
ried a pipe over the crown sheet and deliv- 
ered the water about where we delivered 
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THe PrestpentT.—Gentlemen, what have 
you to say on this question? I think that 
at former conventions, if my memory serves 
me right, we had some discussion on this 
subject, and that some members expressed 
themselves in favor of introducing water into 
the water leg at the rear of the boiler prefer 
ably under the furnace door or in that local 
ity. Others strenuously object to putting 
the water in there on account of its produc- 
ing 2 supposed unequal expansion. The 
water coming from the injector goes into the 
boiler hot. It is immediately diffused in the 
leg of the boiler, and I have very much doubt 
whether that water produces any injurious 
unequal expansion, I would like to ask if 
there is any member who has had experience 
with putting water into the leg of the boiler 
from the injector, and if so, if he has experi- 
enced any injurious results. I can say, that 
I see one objection which | think is a very 
serious one ona great many of your Western 
roads, roads that have bad water —lime water 
to use, in introducing water anywhere near 
the fire-box. I suppose it is a fact that the 
greatest amount of lime deposit (not deposit 
from the impurities of the water, floating 
impurities—mud)—but lime deposits; the 
greatest deposit is about the entrance of the 
water into the boiler when it first strikes the 
water and heats it up to a point where it pre- 
cipitates the lime. That lime will adhere to 
anything it touches. Consequently that 
greatest deposit is found perhaps where the 
water is introduced; if that is the case, it 
would be probably bad practice to introduce 
water near the furnace; I hope that members 
will give their views on this question, because 
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now. It was, of course, a very cheap ar 
rangement, but it kept the pipe out of sight, 
and so abolished one of the objectionable 
features of our locomotives. I don’t know 
whether that practice has ever been copied 
in this country or not, but I think that Mr. 
Forney also called attention to it when he 
was visiting the Crewe works last year. 


Mr. Hayes.—I would state that in 1852 1} 


built a number of engines, and introduced 
the water atthe back end of the boiler with 
the pipe running inside, similar to what Mr 
Fry has mentioned, but unfortunately I found 
that the pipes soon became filled up with de- 
posit and was forced off. When I came to 
bring the engines into the shop to examine 
them, and look in there to see how it was 
working, I found the pipe lying down in the 
bottom of the boiler, and we had to abandon 
it and run the pipes forward on the outside ; 
and I think you will find that that will be 
the result to-day, if you use water strongly 
impregnated with lime. 1 know that it 
would be impossible for us to use it out West 
that way. 1 would also state, in regard to 
introducing the water near the fire, that in 
1870 we put up a stationary engine at Water 
loo, in lowa. I sent a young man up there 
to place the boiler and engine, and he used 
an ordinary pump for injecting the water, 
but it was taken from the heater, and the 
water was heated up to about two hundred 
degrees before we injected it into the boiler, 
It was a new steel boiler, and he put the 
check right over the fire. It was an excellent 
boiler, built of homogeneous steel. ‘That 
boiler ran about two weeks, and the sheet 
directly under the water cracked some two 
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or three feet in length. When it came to 
my knowledge, I went out there and saw the 
cause at once. I had the check removed 
at once, and put upon the boiler. 
That boiler is running to-day, and has never 
given any trouble. I am satisfied, if we went 
back to the pump and used cold water, that 
it would be a matter of impossibility to keep 
our boilers; or by injecting water through 
the fire-box. 





—_—>e 


A Question We Cannot Answer, 


A correspondent who says he is a machin- 
ist, writes us: ‘‘ Will youinform me through 
your paper of the simplest and best book to 
learn engineering by?” 

We should be pleased if we could comply 
with the writer's request, not only as a mat 
ter of accommodation to him, but because if 
we could name a book that would answer his 
requirements we should have discovered the 
much talked-of ‘‘royal road.”” We even 
wish we could name any number of books 
that collectively contained the knowledge 
and wisdom he is in search of, but we cannot 
do either. 

Seriously we think that those who ask such 
questions as our correspondent does (and we 
refer to his question here because it is a very 
common one), have not given the subject any 
particular attention. The writer says he is a 
machinist, and it 
is fair to assume 





that he knows a 
great many things 
about his trade, 
Suppose some one 
should) ask him 
not to name some 
book from which 
he could learn the 
machinists’ trade, 
but, if he supposed 
it possibie to learn 
the = machinists’ 
trade from any 
book or books, 
what would he 
answer? Does he 
suppose that oa 
man unacquaintcd 
with the business 
could learn from 
all the books ever 
published how to 
satisfactorily do so 
imple a thing as 
toturna shaft, for 
instance’? If he 
answers bo, as we 
think he will, how 
then does he ex 
pect to learn from 
one book a science 
that embraces con 
siderable knowl- 
edge of several 
trades, as well as of many other things? 
Some eminent engineers have written sey- 
eral books on engineering subjects, and yet 
in all these books they have told only a few 
-a very few—of{ the things they know, or 
that it is absolutely necessary for an engi- 
neer to know, nor did they write them with 
any idea that their study would make an en 
gineer of any one If our correspondent 
ever becomes an engineer, as we hope he 
will, he will doubtless have read many books, 
from which he will have learned a great 
deal; but he will also have learned many 
things that are not, nor never will be, in 
books. If he is in earnest in his intentions, 
we advise him first of all to read books on 
natural philosophy (or physics), and then 
study what is suggested to him by his read 
Above all he should 
not fail to study the things with which he 
comes in contact in the line of his daily busi 


ing and by his wants. 


ness, There is not in the world such a man 
asa ‘‘ book” engineer Books and current 
technical literature are things he can by no 
means afford to do without, but their study 
alone will never make him an engineer. 
ae - 

There are in the United States 16 different 
railroads, each of Which controls and operates 
over 1,000 miles of track 
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Making a Green Sand Basin—Runners 


and Gates. 
By Tros. D. West. 

In making castings, the basin, runners and 
yates are often responsible for their being 
bad. There is nothing in the whole art of 
moulding that requires more care than the 
making of these parts of a mould. A mould- 
er may slight the rest of his mould and have 
his casting come out all right, but any care- 
lessness or ignorance in making the basins, 
runners, or gates, will almost always cause 
trouble. To get some idea of the action of 
liquid iron in the mould and in the basin, 
runners and gates, think of a river in the 
spring of the year rushing into the ocean, or | 
into a lake. 

In pouring a mould, the iron first drops 
from the ladle into the basin; from the basin 
it runs with more or less of a rush into the 
upright runners, from the runners into the 
gates, and from the gates into the mould. 
With the exception of that portion of the 
mould which the iron enters or drops into, 
there is very little agitation of the metal as 
it gradually rises. | 

In the cut shown, J/ is the cavity into | 
which the iron first drops as it is poured out 
of the ladle ; Y is the runner through which | 
the iron flows to the gate A, from which it 
runs into the mould. 

For pouring five-ton ladles, the width of 
a basin should not be less than 18” and the 
depth should be 9”. The bottom of the basin 
where the iron first drops should not be less 


he From S down 


than 2’ deeper than at 4. 
to the runner, Y, there should be an easy in- 
cline; the longer the basin, the more incline 
there should be. This the iron in 
flowing, making sure of keeping the runners 

full, and also prevents any iron remaining in 

the basin when the mould is full, except that 

which is in the cavity that is formed for the 

iron to drop from the ladle into, This cavi- | 
ty is provided for the purpose of preventing 

the cutting of the bottom of the basin, which | 
would be the case was this part made even | 
with the rest. This cavity, which is soon | 
filled, allows the iron to fall ihto iron instead | 
of on sand. When this cavity is filled, the | 
iron runs easily from it to the mould, lessen- | 
ing the danger of cutting and allowing the | 
iron to be rushed in, so as to keep the run- 

ners full. 

For the pouring of larger ladles than five | 
tons, the width of basins should be from 18” 
up to 30”, and the depth from 9” to 15”. 

When making green sand basins, the sand 
should be well mixed and riddled before it 
The careless | 


assists 


is shoveled into the basin box 
use of unmixed sand for making basins often | 
causes bad castings. | 
There is one way of making basins that | 
many moulders follow, but which a careful | 
moulder will never do ; that is, they will | 
shovel in some sand, and form the shape of 
the basin by packing up the sides with hand 
fulsof sand. This makes a loose basin, and 
one that is liable to cause trouble. 
To make a reliable basin, the box 
first be evenly rammed fulle of sand, after | 
which the shape of the basin can be dug out 
with a shovel or trowel, thereby giving a 
firm, solid basin,as far as the ramming of the 


should 


sand is concerned. The trouble with basins 


usually commences at the bottom and is 
caused by the falling iron cutting the sand 
and letting the iron get to the wooden bars, 
A good moulder will never have less than 3” 
of sand between the bottom of his basin and 
the wooden bars. 

There are two or three ways that the bot- 
tom of green sand basins may be secured so 
as to prevent cutting when used to pour 
heavy castings. The first is to stick nails all 
over the bottom, having the heads even with 

‘the surface of the sand. The second and 
third ways are to set in a flat core, or two 
fire or common bricks to form the bottom. 
In either of the last ways there is very little 
the falling causing 


danger of iron 
trouble. 

For the pouring of 
best when possible to build basins outside 


heavy castings it is 


the copes instead of on the top of them, for 
high heads can thus be 


the reason that 


avoided, thereby not having so much strain 


any | 





upon the mould. The cut of basin shown 
isone thus made. In this basin will be) 
noticed a coke or cinder bed placed under- 
neath the basin, which is a very good plan 
for large surface basins, as it will carry off 
the gases and steam, and thereby prevent 
or scalding of the bottom 
of the Sometimes dry sand basins 
are made = and from the oven 
carriage and placed where wanted for tke 
pouring of very Some 
moulders prefer to use them instead of green 


any boiling 
basin. 


hoisted 
heavy castings. 


send basins, 

Another part of a green sand basin that 
often gives way while the mould is being 
poured is the front X. Sometimes a moulder 
will cut out the front as if he were trying 
to make the end at exact right angles with 
This 
may do well enough for small basins, but for 
large ones it should never be done. The 
safest way is to form this end as shown at 
W, having the end very nearly a circle. 
Sometimes it is best in the instance of very 
large basins to have this end of the box full 


the sides of the basin, as shown at P. 


|of nails, drove so as to stick out two or three | 
|inches to have a good hold on the sand. 
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| height of the basin above the mould. 
How often have mculders seen castings le As a general thing, the faster a mould 
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Around comes the ladle, and out of the | to have all the parts run and not be cold shut 
ladle into the basin goes the iron. From the| Again, there are some moulds that require 
basin up to the roof it flies, the men let go| the liquid iron to be forced into them as fast 
the ladle and run to the corners to see if they | as possible, for which high heads or basins 
are burned; then they will sit down and| should be made. Castings, such as cylinder 
think of the moulder and his swab pot andj} or pipe-shaped moulds, that are cast verti- 
rammer. cally, should have larger runners and gates 

When a good moulder, or one that thinks | where they are poured altogether from the 
he is, loses a casting on account of his basin, | bottom than where they are poured from the 
he should never blame any one but himself;|} top, by dropping the metal down, as when 
for he should know from experience what is | the iron is all poured from the bottom it gets 


required. |duller as it raises up in the mould. Many 
A moulder can tell by the looks what sizes | times such moulds are poured from the bottom 
of runner sticks or gates he wants. If a/| and top also, soas to avoid having any trouble 


moulder orders a runner or gate stick made 
without having one to get the size from, he| of the casting. As regards the making of 
will hardly ever be satisfied with it. different forms of gates, runners, and basins, 
In thinking of the number and size of | the interested readers will perhaps remember 
| some that have been published, while others 
many points that should be considered. The | that are to-follow will illustrate some of the 
first is the weight of the casting, and whether | different ways of pouring castings. 
it should be poured fast or slow. The second, | 
the form of it, and whether its proportions 
are heavy or light. The third, what temper- 


ature of metal will the mould require to be | : 
1 | China has at last opened her doors to that 


poured with; will it be run from the bottom | sai sadiaiittr sit aatieidliill hs walle ol 
or from the top of the mould; and also the |~..) ee ee 
will be remembered that a few years ago an 

| experimental road of two feet gauge was 
8") built by a company of Englishmen from 
Shanghai to Woosung, a distance of nine 
miles, but so great was the prejudice of the 
| people against this modern institution that it 
was only allowed to be operated a few weeks 
| when the government took possession, tore 
| up the track, and sent the rails, locomotives, 
and cars out of the country. But China is 

growing more progressive, and now we learn 

from Mr. Chenng Lenng, an officer of the 

imperial consular service, who passed through 

Chicago a few days ago, that another railway 

is about to be undertaken. It is to run from 

Kaiping coal mine to the sea shore, a distance 

| vf about eighty miles, and will be built by a 
| Chinese company, assisted by the govern- 
| ment, which is favorable to the enterprise. 
Some of the material has already arrived 
| from England, and work will be commenced 
| in a few months, and Mr. Lenng believes 
that as soon as the wheels on this road com- 
mence to move the remaining prejudice 

against railways, which he says prevails 
among the lower classes only and not among 
| the more intelligent, will pass away, and ere 
| long a net-work of lines will cover the coun 


from dull or dirty iron in the upper portions 


runner or gate sticks for a mould, there are 


China. 


Sted 


A Railroad in 


‘ 
re 











lost by having the basin box spread open, 
Which would have been prevented had there 
narrow strips of wood nailed 


been some 


|across the bottom, as shown at 2B; or cast or 


wrought iron clamps used to hold the sides 
together, as shownat / FE. 
Again, the iron will burst out from under- 


/neath the box, from the lack of weights or 


wedges to hold it down. 

There are very few moulders that can be 
trusted with the making of a basin to pour 
a large casting with. They (A/nk they know, 
andit is not until they have lost a number of 
castings that they are convinced of their 
They are not al- 
ways convinced, but will lay the blame to 
ithe basin box, the sand, the helper, or will 
confidentially tell some of their friends they 

were made to pour the iron too hot, or too 
fast, and that no basin will stand such treat 
ment, 


carelessness or ignorance, 


The rammer and swab pot are very neces- 
sary tools in a foundry, but in the hands of 
a thoughtless or ignorant moulder they are 
about as dangerous as a loaded revolver in 
the hands of a child. There are 
used in a foundry that are more responsible 
for bad casting than the rammer and swab. 

‘* Bring me that rammer,” yells the mould- 
er to his helper, and when he gets it he uses 
it lustily. 

‘* Bring me that swab pot.” 


no tools 


He gets it, 
and on goes the water, plenty of it too. 
| What’s the use of being afraid of water? 








| try. Already a great line, to extend across 
| the empire, is being talked of. The telegraph 
/has for some time been established and is 
| extended through Northern China, but it has 
| been discovered that without railways it is 
difficult to repair the telegraph lines and to 
| make the most of them. The road now un- 
| der way is intended chiefly for the transpor- 
| tation of coal, though a general freight and 
| Passenger business will doubtless spring up 

be poured with safety to all of its parts, the | 

| 

| 

| 








nian : 4 “land grow. The material and equipment for 
better it is; «it is not always the weight of a the new road will be of English manufacture, 
casting that decides whether the runner and but American enterprise will certainly not 
gate sticks should be large or small, to pour permit the enormous field which China is 
the mould fast or slow. rhe CommeE, old | destined to afford, to be monopolized by our 
style grate-bars that have thin openings or| pyolish brethren. —The Radhony Age 
cores in them, is a good example to show| — cane 


ale 
why some moulds require to be poured slow. os : . rr 
‘ | The American Railway Master Mechanics 
| Association is a progressive society. At 
- :; : : : |their recent annual they dis- 
ished at their lack of suecess in making good | ; - 
cussed the wire and sheet metal gauge ques 
A grate bar, or any mould that has}. : : , : 
coe : i par tion, and decided to discard all the wire 
similar thin green sand cores in it, should | ° 
: . Ngee gauges that are graduated by numbers and 
be poured with hot iron, and slow, Pouring |?‘ ¢ 
: : © lirregular spaces, and to adopt the Brown & 
them slow, gives the gases and steam in the} | ‘ Pee . 
Sharpe gaugeas the standard, This little in- 


| strument will measure to the one-thousandth 


Many very good moulders have worked on 


this class of castings, and have been aston- 
convention 


ones, 


sand a chance to escape through the vents, 


and the iron being hot will easily run level, ‘ ‘ ; aa 
: ° | part of an inch with ease and precision, and 


there need be no misunderstanding of an 
the decimal of 


and not pile up higher nearer to the gates 
than in distant portions of the mould, as dull 
iron will generally do, thereby causing thin | 
bodies of sand to be displaced. Hot iron will 
also admit of the pouring of such moulds slow 
without danger of the castings being cold 
shut. 

Moulds having thin, dry sand cores in 
them, should often be poured hot and slow | 
for the Very heavy 
castings that have no dangerous dry or green 
cores in them, should have large runners and 
gates so as to admit of the iron being poured 
dull and fast, and the same with any moulds 
that the copes would easily draw down, 


order given upon scale 
| measurement, 
—~- e@ipe  — — 
A recent English invention is for lighting 
by electricity and gas combined, the electric 
ity operating to decompose carbon from a 


flow of gas, bringing about complete combus 
tion, the result being a clear, white flame. 
se 


reasons above stated. 

Occasionally we hear of the ‘‘ longest bar 
of iron ever rolled.”” This time the Phenix 
ville Iron Works comes to the front, substan 
tiating their claim by an account of a bar 
rolled at their mills one day recently, which 


| cake 
was 3” round and 136 feet long. 
' 


There are also large and small moulds that 
require hot iron poured in them fast, in order 
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Improvements in Boiler Construction. | 


REPORT OF CHAIRMAN OF COMMITTEE ON 
BOILERS AT THE MASTER MECHANICS’ 
CONVENTION, NIAGARA FALLS, N. Y. 


To the American Railway Master Mechanics 

Association. 

GENTLEMEN: A meeting of the Committee 
on Boilers was called by the Chairman to 
meet in Louisville, November 22d, 1881; but 
owing to business engagements only Mr. 
Johann and the Chairman of the committee 
were able to attend. After some correspond- 
ence with the different members, it was 
agreed that each should make his own report 
in such form as he saw proper. 

The demands of business prevented me 
from giving the subject sufficient time during 
the past year to collect the data for a report, 
or the results of the tests and investigations 
made by others, and I forward this commu 
nication with the object of calling attention 
to a few points and eliciting discussion rather | 
than a report. 

Reports have been made heretofore cover- 
ing nearly or quite all matters pertaining to 
the subject of the best material, form and 
proportions for locomotive boilers, and there 
seems to be but little matter that has not 
already been brought to your notice in re- 
ports and the different points discussed. 

As regards material in the construction of 
boilers, the use of the best quality of homo- 
geneous steel, as now made by our manufac. 
turers in this country, leaves but little more 
to be desired. Yet, notwithstanding its ex- 
cellent quality, we arc not entirely free from 
ruptured side sheets in the larger class of 
locomotive boilers, where the box is deep 
and water used such as deposits a hard scale 
on the sheets. The fault, in most cases of 
failure, is not with the material, but rather 
that it is required to stand what in the nature 
of things may be said to be impossible—strains 
from compression and elongation beyond the 
elastic limit, without final rupture. That 
fire-box sheets, under circumstances fre- 
quently occurring, are subject to such strains 
was, I believe, conclusively demonstrated in 
a series of tests made by the writer, and pub- 
lished in the tenth annual report. The forma- 
tion on the sheet increases the expansion of 
the metal by allowing it to attain a higher 
temperature than it otherwise would, devel- 
oping strains in the sheet that sometimes pro- 
duce a permanent elongation or shortening, 
as the case may be, in a comparatively small 
section of the sheet; and, when the tempera- 
ture becomes uniform in all parts of the 
sheet, the part under tensile strain is liable to 
rupture, beginning always at astay-bolt hole, 
but extending through the sheet between the 
stay bolts as likely when once started as from 
one hole to another. 

On some of the divisions of the road with 
which I am connected, a large number of en- 
gines have been in service more than ten 
years doing heavy work, and not five per 
cent. of the steel fire-box sheets in them have 
cracked during that time. The water used 
in these boilers is such that hardly any scale 
is formed on the sheets. More than eighty 
per cent. of these engines have their original 
fire-boxes, which are still sound and appar- 
ently good. On several other divisions the 
case is somewhat different, more particularly 
the St. Louis division, north of the Ohio 
River, through the State of Illinois, where 
the water used is more or less impregnated 
with lime and other impurities, forming a 
hard scale, and in consequence reducing the 
life of the fire boxes toabout one-half of that 
in the case of engines on most of the divisions 
south of the river. 

The character of a water used in a boiler, 
as regards the deposits left in it from evapor- 
ation, determine, to a great extent, the dur- 
ability of the fire-box and tube ends, yet, 
with the best quality of water, a fire-box | 
has its day. It perishes, however, from 
a different disorder than the one in a boiler | 
supplied with water that deposits a heavy 
seale. In the former case, the flanges 
of the flue sheets and the back sheet from 
the top of the grate to about thirty-six inches | 
up are the points that ordinarily give out | 
first; the flanges become overheated or burned 
and crack from the rivet out, and the cracks 
gap open and leak. The sheets also become 
thin at the corners below the grate from cor- 
rosion, while in its other parts the fire-box 
remains sound. 

In the latter case, the life of the fire-box is 
too short for producing this effect on the 
flanges of flue and back sheets, as the side 
sheets give out at the stay bolts from cracks 
extending from them to a greater or less dis- 
tance, until renewal becomes necessary. 

It is important in all cases that the flanges 
of fire-box sheets be as short as_ possible. 
The closer the seam is to the corner the longer 
it will last. It remains cooler than if more 
exposed to the effect of the fire. I have no- 
ticed a number of flue and back sheets within 
the past two years that had to be removed 
simply on account of the burning and crack- 
ing of their flanges, that were otherwise good 
for several years’ service, and many more 
that must soon be removed from the same 
cause, The flanges were originally made too 





at that place. 


long, extending out from the face of the 
sheet as much as three inches. Had they 


| been but two inches, they would doubtless 
have lasted much longer. 
! t 


This is a matter 
which from my observation, I conclude, is 
very often overlooked in the construction of 
the fire-box. All laps exposed to the fire 
should be as short as possible, more particu- 
larly where the heat is great. The flanges, if 


| properly turned, need not at most be more 
| than two inches from the face of the sheet 
|in the vertical seams for a distance of two or 


thrge feet above the grate. A lap of one and 
three-fourths inches for the seam is sufficient 
At greater distances from the 
grate the lap and length of flange may be 
greater without any evil results. I have no- 
ticed many cases also where tube sheets were 
much worn around the end of the tube in the 
form of a counter sink, about one-fourth of 
an inch wide and the same in depth, around 
the lower and central tubes the sheets be- 
coming so thin as to require removal, while 
at all other parts they were apparently good. 


| Such sheets were in nearly or quite every 


case in fire-boxes of engines doing heavy 


| work, and having boilers comparatively small 


for their cylinders and work. In the case of 
copper tube sheets, this defect seems to be 


| greater even than with steel sheets. 


The cause of this cutting away of the 
sheet in the form of a groove around the 


tube end is due, I suppose, to the particles of | 
coal and cinder drawn towards the tube by | 


the force of the draft, and those striking 
the outer slope of the head on the end of 
the tube, where it projects into the fire-box, 
turn outward toward or from the tube, strik- 


ing the sheet and in time cutting a groove or | 


valley around the end of the tube, as stated; 
while the projecting end of the tube itself 


suffers comparatively litthe—the action of | 
these particles of coal and cinders on the | 


sheet around the tube being the same as that 
of sand in the sand-blast machines for sharp- 
ening files. If this theory is correct, then 
it will be best to have as little projection of 
the tube end as possible beyond the face of 
the sheet in the fire-box. To countersink the 
tube-hole sufficiently to receive the head of 
flange on the endof the tube, without leaving 
a sloping projection on its outer edge, will 
add to the life of the sheet. 

In the matter of improvements in the de- 
signs of boilers and in their construction that 
is new and valuable, I have little or nothing 
to offer. What may seem to be new in these 
latter days is generally found to be some 
slight change in an old plan or pattern, or 
something long known to the public present- 
ed in a modified form. 

The first successful locomotive boilers 
made were of the tubular pattern, the fire-box 
surrounded by a water space; and we are 
using the same form to-day, not hiving 
found a better one; and until some new 
method of generating power is discovered 
we may be obliged to continue the use of the 
present pattern without material alteration. 
The ‘‘Verderber” boiler without water space 
around the fire-box, tried on several locomo- 
tives on one of the Hungarian State roads, 
in Europe several years ago, seems to have 
been a failure as regards an improvement on 
the common form of boiler for generating 
steam, 


There may be in the economy of nature as | 


“thus far shalt thou go and no farther” for 
a time at least, and until such time the 
wisest course will be to endeavor to perfect 
that which we have. That we have ar- 
rived at perfection in the construction of 
the locomotive boiler no well-informed per 
son will, I think, assert; nor that some one 
class of boilers will answer best for all classes 
of engines, kinds of fuel, and different quali- 
ties of water that must be used. The charac- 


ter of the water as regards the impurities | 
held in solution in it, the quality of the fuel | 
| to be used, as regards its evaporative power, | 


the grate area, the quantity to be evaporated 
in a given time, and the class of engine, 
must all be intelligently considered in fixing 


upon the form and proportions of the boiler | 


in order to give the best results. 


In illustration of the fact that the charac- | 


ter of the coal to be used should be consid- 
ered in proportioning the grate area of the 


| fire-box, I will give the results of a series of 


tests made in the boiler of one of the passen- 
ger engines running on 
Nashville R. R., between Louisville and 
Nashville, in the months of April and May, 
1882, in testing the difference between seven 
different kinds of coal. The engine had 18 
by 24 inch cylinders, 5 feet 3 inch drivers, 


was an &-wheeled engine, with a boiler 54 | 


inches in diameter, the wagon top raised 6 
inches above the cylinder part, and a 30 
inch dome. The fire-box was 72 inches by 
34 inches at the grate; 191 two-inch tubes, 
11 feet 54 inches long. 


The fire-box was fitted with the brick arch | 


supported on four water pipes tapped into 


| the sheet below the boiler tubes and into the 


crown sheet 13 inches from the back sheet. 


Grate area 124 feet; (live grate) tube surface | 


(inside diameter) 1052 feet; heating surface 
of fire-box, 115 feet; total, 1,167 feet, (de 
ducting for tube holes, fire door, and surface 
below the grate), 


fired by the same men, the coal carefully 
weighed, and the water accurately measured 
The average speed of the train, including 
stops, was 27 miles per hour, and the average 
number of cars per train 67 tenths. The 
condition under which the tests were made 
were as near alike as it was practicable to 
make them. Wood was used for firing up, 
the water was gauged when the first coal 
Was put into the fire-box previous to starting 
on each trip. 
Evavoration of 
water to 1 Ib. 


Eng. No. 1 Miles 3874 of coal, 7.311 Ibs, 
cw yg 6 nol vs 5.Re8 * 
3 374 " 6.402 
{ 374 m 6.269 
5 374 5.393 
‘ 6 748 a 5.482 “ 
7 561 6.327 “ 


Average temperature of water in tender 65° Fah. 


steam pressure in boiler, 130 Ibs. 
The total engine mileage was 3,366 miles, 
and the average evaporation was 6.002 Ibs. 
of water to 1 Ib. of coal consumed. Each 


| trip or run was 187 miles. 


the Louisville & | 


Coal No. 1 was the best quality of Pitts- 
burgh; No. 2 an inferior quality; No. 3 Ala- 
bama coal; No. 4, Tennessce coal from near 
Chattanooga; No. 5, 6, and 7 from mines in 
central Kentucky. The difference in evap- 
oration between the best and the poorest of 
these coals was 26 per cent. ; in other words, 
the poorest coal (No. 5) evaporated 26 per 
cent. less water to the Ib. than the best coal 
(No. 1); to evaporate the same quantity of 
water in a given time, 26 per cent. more of 
jthe No. 5 coal must be burned than if the 
| No. 1 coal were used; and if the grate area 
was the correct proportion for burning the 
best coal, it was too small for the poorest, 
and vice ve rd, 

The train average in cars was the same in 
both cases, and the speed the same, and the 
tests made going the same way (south). The 
difference ia the results, therefore, was due 
to the difference inthe coal. This will serve 
|to show that our monthly reports of coal 
| burned per mileand per car hauled, are of no 
practical value for comparison except where 
the coal is uniform in quality. 

Comparing the performance of an engine 
using coal No. 5, with one using coal No. 1, 
would be very unfavorable for the former, 
taking quantity only into account. The 
boiler using that coal would be considered 
very inferior, or the one using coal No. 1 
would be credited with merits not due to it 
if the quality of coal consumed were not con 
sidered: the whole difference being due to 
the fuel and not to any difference in the 
boilers. : 


} 
| 
| 
| 
| 
| 
| 
| 
| 


‘live grate” should be as small as possible, 
that will burn the amoupt of fuel necessary 
to generate the required amount of steam. 
The area of grate to give the best results will 


used. 

For instance: a grate area of the propor- 
tions generally used in the Wooten boiler 
would certainly be wasteful in fuel where a 
good quality of bituminous coal was used, 
but would perhaps be the most economical 
where a very inferior quality of anthracite 
or semi-bituminous coal is burned. 

As nature has made the coals to differ 
greatly in kind and quality, equal variety in 
the proportions of grate, and to a certain ex 
tent of fire-box and boiler, seem necessary, in 
order to obtain the best results in its con 
sumption. Careful tests and observations 
must be relied on mainly to determine the 
proper modifications necessary to suit each 
variety of fuel. 
best for all kinds. It is important, more 
particularly, however, where bituminous coal 
is used that is rich in gas, that the area of 
fire-box be large enough to give time for the 
perfect combustion of the gases before they 
lenter the tubes, that the heating surface be 
las great, and the boiler as large as possible, 
| within the limits allowable for the class of 
engine in which it is used. 

A large quantity of water in the boiler 
gives a large capacity for storing away heat 
(power), accumulating it when the demand 
for steam is comparatively light and giving 
it out as required in the variable quantity of 
}steam required in 2 given time, in the ordin 
ary use of the engine, without causing the 
great variations in boiler pressure that occurs 
when the boiler is deficient in capacity 

A large boiler, like a flywheel, accumulates 
power when it would otherwise be wasted in 
part and responds to sudden demands for it, 
for a time at least, without much apparent 
diminution of its force. 

As regards the material for boilers, and 
character of the workmanship, there need not 
be any great differences; all should be as 
|nearly perfect as possible. A boiler that is 
| strong enough may be said to be as strong us 
/it is worth while to make it, no matter how 
constructed; but a boiler may be strong 
enough when new and yet not be strong 
enough to withstand with safety to a good 
old age the weakening influences of corrosion, 
unequal expansion, the springing of the sheets 
from their original shape by pressure, and 
the strains from boiler attachments, 

Theoretically and practically our boilers 
fare ample in strength when new, but in the 





Asarule it may be said that the area of | 


In Many cases so operated on the boiler that 
it is found to be in parts, both theoretically 
and practically, too weak. Where the metal is 
33 or 3-16 of an inch thick originally, it is 
found to be perhaps less than !4 of an inch 
in places; and at others, where the thickness 
has decreased but very little, cracks or fur- 
rows are more or less developed, caused by 
expansion and contraction, or other strains 
that spring the sheet—I refer to the shell of 
the boiler and not the fire-box—and this, too, 
before the boiler has been in service half its 
natural lifetime. 

Patching or replacing these defective sheets 
then begins; probably, too, at a time when it 
is most inconvenient to do it. 

Testing a large number of boilers by hy 
draulic pressure, that have been in service a 
number of years, as they came to the shop 
for repairs, convinces me that the margin of 
safety between the ordinary pressure carried 
and that necessary to produce rupture in the 
weakest place is unpleasantly narrow, in the 
case of many old boilers in service on the 
roads in this country. 

At the base of the dome seems to be the 
weakest point in many old boilers, insuffi- 
ciently braced, as far as my observation goes. 
Much improvement has been made of late 
years in increasing the strength of boilers by 


\the use of thicker sheets, a better plan of 


joints and seams, and better bracing; but, as 
a rule, there is still room for improvement in 
that direction. 

Our English friends are far ahead of us in 
the strength of their boilers. We think they 
go to the extreme in using butt joints, outside 
and inside welt pieces, drilling and reaming 
all rivet holes, and in the thickness of plate 
used, &ce. And perhaps to a certain extent 
they do; yet Lam satisfied that if we imitate 
them a little nearer in the thickness of plate 
for the shell of the boiler and strengthening 
the base of the dome, it would be a paying 
investment in the matter of durability and 
lessening the cost of repairs, 

As a rule the metal used in the shell of our 
boilers is not thick enough; not that the 
boiler is deficient in strength to withstand 
the steam pressure with perfect safety when 
new, or that the seams are not strong enough, 
but there is a want of stiffness, or rigidity 
about it. In other words, the shell of the 
boiler is not as strong proportionately as the 
other parts of the engine, and it is generally 
the first among the expensive parts to require 
repairs. 

When the diameter of what was considered 
a large boiler some years ago was 44 inches, 
the thickness of the sheets was seldom or 
never less than 8 of an inch. Now when the 
common size for a large engine is 54 inches, 


| the thickness is seldom more than 7-16 of an 


inch, The diameter has been increased 22 
per cent., while the thickness of the sheets 


t ( | has only been inereased about 16 per cent. 
depend largely on the quality of the coal 


Consider that the steam pressure has also 


linereased with the increase in the diameter 


No one pattern will answer | 


of the boiler, to the extent of perhaps 8 per 
cent., the thickness for the sheets for the 
shell of a 54-inch boiler should be half an 
inch, to be as strong proportionately as the 


f4-inch boiler, when that was the general 
size in use, 
Mr. M. N. Forney, of the Rat/road Gazette, 


has kindly sent me sketches of a plan for 
strengthening the boiler at the base of the 
dome, which | present with this paper as 
worthy of consideration. [See page 6. | 

Mr. Forney says: ‘* While in England last 
year I noticed that instead of putting two 
longitudinal seams on each side of the out- 
side of the fire-box shell they bring the two 
side sheets up and make the joint on top. 
Their method of putting on the dome is dif 
ferent from ours, so 1 have made the inclosed 
sketch showing how their plan of construc- 
tion could be adapted to our plan of putting 
on the dome. Instead of putting the seams 
at Cand D, Fig. 1, the two plates are carried 
up and join each other end toend at the top, 
as shown in Fig. 2, which is a section on the 
line AB of Fig. 3. A thick plate °, or 3¢ is 
then made of the form shown in Fig, 4, and 


' forms the welt or covering strip forthe seam 


and also the reinforcing ring for the opening 
for the dome. This plate may be flanged up 
as shown and the dome riveted to it as repre- 
sented, Short covering plates are riveted on 
the outside, as shown at #¥’ and FG in Fig. 
The section of the seam is shown in Fig. 
On the English engines, the plate which 
I have represented on the inside is put on 
the outside and forms part of the dome base 
and is made of angle or channel iron. 

‘Of course the outside plate or ring can be 
made as thick and wide as may be desirable 
This plan I think makes a much better job 
than the ordinary method of construction 
used in this country. It gets rid entirely of 
the longitudinal seams which are liable to 
crack and the opening forthe dome may thus 
be reinforced as much as may be desired.” 


» 
, 
” 


The only objection to this plan of strength 
ening at the juncticn of the dome and boiler, 
it seems to me, would be the difficulty in 
fitting the ring piece to the boiler sheets so 
as to make a perfect fit. 

Where so many laps come together, and of 
the shape shown in the sketch, it is very 
difficult to draw the laps perfectly tight to 


During these tests the engine was run and | course of time the influences referred to have | gether, and if the fit is not perfect in all 
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parts, leakage “is liable to occur sooner or | 
later at the rivets at such place, 

The ‘‘ Belpair” boiler, extensively used in 
locomotives in Europe with very good re- 
sults, has heretofore been but little used in 
this country. The Rogers locomotive and | 
machine works have, however, built several 
of these boilers within the past year for the 
Denver and New Orleans Railroad. 

The Belpaire boiler has an arched crown 
sheet supported, by radial stay bolts from the 
shell, with no crown bars. A number of 
plugged holes are located along the sides for 
the introduction of a hose nozzle for washing 
the mud off the crown sheet. 

The water used in them said to 
be very bad, but they have not yet been in| 
use long enough to determine their advant- 
ages as compared with the common form of | 
boiler, but, so far, it is claimed that the re- 
sults have been very satisfactory. 

A slight curve or oval in the shape of the | 
crown head, or a slope blackward, would, [| 
think, be an improvement in allowing any | 
loose deposits on it to work off and pass | 
down to the mud ring. 

The Rhode Island Locomotive Works built | 
two of the Belpair boilers for burning an- | 
thracite coal for the State Line and Sullivan | 
Railroad in 1877, a tracing of which I in- | 
close, which was kindly furnished me by | 
Mr. J. A. Durgin, the superintendent of | 
those works. 

I have failed, however, in my efforts to | 
obtain any information from the parties using 
these engines, as to how they compared with | 
those having boilers of the ordinary type; | 
but I learn from Mr. Durgin that so far they | 
have given entire satisfaction. | 

The connection sheets between the fire-box | 
shell and the cylinder part of the Belpair 
boiler should, in my judgment, be made of 
thicker plates than the other parts of the 
boiler, otherwise they would be liable to fur- 
row on the inside at the short curves, from 
unequal expansion and contraction. Experi- 
ence has shown that with light plates fur- 
rowing manifests itself, sooner or later, in 
sheets of that form, connecting the two parts 

of the boiler. 

Where water is used that deposits little or 
no scale on the fire-box sheets, the Belpair or 
any similar plan, without crown bars, would 
perhaps show but little superiority over the 
common plan in evaporation or durability, if 
the crown bars are high enough above the 
sheet, say 115 or 2 inches, to permit a free 
circulation; but in the case of water, such as 
is used in a large proportion of the boilers in 
service, containing lime and other impurities 
which is deposited in the form of scale on 
the inner surface of the boiler, it would seem 
that the boiler, having the least area of sur- 
face where this deposit on it would have an 
an injurious effect, would be the best; other 
things being equal, 

Where bad water is used, the difference 
between the two plans of boiler, it seems to 
me, is this: In the one having crown bars 
the whole of their surface affords area on 
which the deposits of scale are formed. 
They are not heating surface, and the de- 
posits on them would do no harm, except 
that when they became heavy more or less of 
the scale breaks off and falls on the crown 
sheet, preventing the water at such places 
from coming in direct contact with the sheet, 
and if not promptly removed the sheet be 
comes overheated, and in time ‘‘ bags” down 
between the bolts, making a. pocket in which 
additional scale falling from the crown bars 
is held, and the evil increased. In the case 
of the boiler having no crown bars, this 
source of evil does not exist to so great an 
extent, and in that particular, at least, it is 
the best. 

Now, if we assume that a crown sheet, 72 
by 46 inches, is supported by crown bars, 14 
bars, made of two pieces of 5 by | iron, will 
be required. These have their outer and in- 
ner surfaces in contact with the water. Each | 
bar (pairs) has a surface of about one thou 
sand square inches of surface exposed to the 
deposits of the impurities in the water, in ad- 
dition to the surface of the sheet itself, and | 


1S 








that of the braces and stays that may be| 
situated directly over it and below the water | 
line. 

In the case of a crown sheet of the above | 
dimensions stayed by bolts to the outer sheets 
of the boiler, about 126 bolts one inch in 
diameter would be required. If the depth of 
water carried over the crown sheet averaged | 


twelve inches, the surface of these bolts ex- | 
posed to deposits of scale would be 4,747 
square inches, or only 38 per cent. of the 
surface presented by crown bars. 

From this it is safe to conclude that the 
crown sheet stayed by bolts, without the use 
of crown bars, will receive only about one- | 
third as much of this detached scale falling | 
from the surfaces of the bolts, and bracing | 
directly over it, as the one supported by crown | 
bars: and, as the detached scale falling from 
the crown bars and braces where the water is | 
very impure is a troublesome and expensive | 
matter, the question of reducing the dead | 
surfaces, as they might be called where these 
deposits are formed, to the lowest practical 
point, is one that seems to me worthy of more | 
consideration than is generally given to it. 

R. WELLS, 


| oughly. 


DISCUSSION: 
Stenographically reported for the AMERICAN Ma- 
CHINIBT. 


THE PrREstDENT.—The proper designs for 
the locomotive boiler is one of the most in- 
teresting subjects that we have to come be- 
fore us, and I hope the members of the con- 
vention will take occasion to discuss it thor- 
If any one has any ideas on the 
subject let them be made known. To-day 
we are asked to do with locomotives what we 
were never asked to do with them before. 
Instead of car-loads of 8 or 10 tons, we have 
car-loads of 20 or 25 tons, and we are ex- 
pected to haul about the same number of 
cars with the increased loads as we hauled 
formerly. To do it we are obliged to have 
a large locomotive. The question is, how to 
get a locomotive with sufficient steam ca- 
pacity to perform this increased work. 

For the purpose of provoking some discus- 
sion, I would like to criticize that method of 
boiler construction a little. I am not quite 
satisfied that the butt joint, so called, with 
double welts, one outside and one inside, is 
the strongest possible seam that can be made. 
Of course, it has its advantages when the 
pressure ison it; but I do not think that a 
boiler constructed with joints made in that 
way is as strong as it can be made by other 
methods. I think a single lap, or a lap wide 
enough to take two rows of riveting with 
the welt underneath—extending out to take 
a row of rivets outside of the same rivets— 
makes a stronger joint with that method, for 
this reason : With the method illustrated on 
the blackboard, there are four rows of 
rivets, and the two outside rows have neces- 
sarily got to be close enough together to 
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| the furrowing of the boiler? Take a single- 
| lap joint with a double row of rivets, would 
not the action be the same where those two 
came together, as it would be where you put 
a welt on? I cannot see how it makes any 
difference if the rivets hold the welt down 
tight to the sheet. The only thing I can see 
is that by putting on the welt, you are more 
liable to get the full tensile strength of thi 
metal—that is, by not reducing the area of | 
the whole sheet, as we do in a single row 
We make the lap with our regular rows of | 
rivets and then put the welt on, taking off 
part of the strain. 

Mr. Fry.—In reply to Mr. Wilder, I woul} 
say that I really do not know why the butt- 
jointed boiler should not furrow. I have 
heard those who have given the matter atten- 
tion state several different reasons. I was 
assured, when I last visited England, that 
since they adopted the butt joint—which is 
a method of construction taken up since the 
time I was there—they have, to a large ex- | 
tent, prevented that furrowing action. | 
believe one of the principal reasons that in- 
duced Mr. Johann to adopt that form of ! 
joint was to find a method of preventing that | 
furrowing action. Now, if the furrowing is 
prevented by the butt joint, it is, of course, 
a very valuable thing in addition. But if we | 
‘an prevent the furrowing action just as well | 
by the joint suggested by the president, it | 
would be very important for us to know it. 
Without putting forward any theory, I would 
merely say that those joints are suggested | 


obviate the furrowing action. 

Mr. WILDER.—I suppose it is generally ad- 
mitted that there is 
above the water line. 


| 

| 

because they have been found in practice to | 
| 

| 

| 


no furrowing action | 
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make tight work, perhaps two inches from 
center to center. If they were separated 
more widely than that, there would be great 
liability of leaks occurring. Now, a seam 
with rivets only 2 inches or 24 inches from 
center to center reduces the strength of the 
sheet very materially. By making a single 
lap, or double lap if extra strength is wanted, 
the rivets, passing through the lap can be 
placed close enough together to make tight 
work. Then the seam is reinforced by the 
welt underneath and the rivets through the 
edge of the welt. The edges of the welt can 
be placed at least three inches apart, because 
they have nothing to do but fasten this welt 
to the plate to reinforce it where it is cut 
away by the seam. It has nothing to do 
with making tight work. For that reason I 
claim that a single welt, a double-riveted 
seam with a single welt underneath, having 
a row of rivets at each edge, is stronger than 


| the method illustrated on the blackboard. 


Mr. Fry (New York, West Shore and 
Buffalo Railroad). — A great deal of very 


| valuable information ought to be obtainable 


from this convention on this very subject. 
The reason for makimg a butt joint, as 
given to me by those who use butt joints, has 


| always been that it prevents the furrowing at 
| the seam, which is common with the ordi- 


nary lap-edged boiler where the water is bad. 


|The Rogers firm in Paterson have used 
the seam referred to by our president. They 


have found it cheaper than the joint illus 
trated there, and if it obviates the furrowing 
of the seam, it would be extremely useful to 
know it. It would be very interesting if 
any of the members who have been riveting 
in that way could give us information as to 
whether the furrowing action is prevented 
by that inside welt. The double-riveted 
ordinary lap joint is amply sufficient for our 
boilers, so far as mere strength is concerned, 
and it is simply a question, I believe, of pre- 
vention of furrowing that has led to the butt- 
jointed boiler. 

Mr. F. M. Wruper (N. Y. L. E. & W. 
R. R.).—I would ask Mr. Fry why the joint 
of the lap would make any difference with 
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THE PREsIDENT.—I suppose, gentlemen, 
that it is well known what produces this 
furrowing effect. When a lap is made in 
the usual way, it is like that (illustrating). 
You put that under strain, and what form 
does it assume? It will assume this form: 

That may be slightly exaggerated. Every- 
body knows that when a boiler is put under 
strain, it comes into that form so that thos« 
two plates will draw on the same line. Con 
sequently it will bend that plate there (indi- 
cating). The consequence is that a raw spot 
is made right there, and at last a furrow 
cut directly through the plate. That, I think, 
is undoubtedly the cause of so much furrow 
ing. 

Mr. WitpeR.—Mr. Sedgley has probabl: 
had some experience in that way. I would 
say, though, that I know but very little 
about the trouble that other people profess to 
have in the action of scales upon their boil 
ers. Upon our road we have what we call 
good water, and have very little trouble in 
that direction. Mr. Sedgley just said to me 
that he would give us a little of his experi 
ence in the matter, and I hope he will. 

Mr. Sepaiey (Lake Shore & Michigan 
Southern Railroad'.— We never have put into 
practice the butt joint. We have engines 
upon our line in which our boilers have been 
used for 25 years with the welted joint, welt 
ed seams. The welts were made from 5-16 
iron; and during that time they have been in 
hard service, and to my knowledge we have 
never had to repair a boiler where the scam 
was welted. We have on portions of our 
line very bad water, and those same _ boilers 
without the welt will require patching inside 
of four years and will furrow completely 
through. We have had very severe 
cases of furrowing. We have no trouble 
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above the water line, but we have had some 
very severe cases below the water line. I 
have had 5-16 plates furrow through inside 
of eighteen months so there would not be a 
sixteenth of aninch. I had one severe case 
where we discovered a leak in the bottom 
part of the boiler, and we tried to ascertain 
the cause of it. We took out the tubes and 
examined them, and there were 60 inches of 
the longitudinal seam that would net meas- 
ure a sixteenth of an inch thick, I think it was 
a case where the circle was not uniform and 
there was an unusual amount of strain when 
the boiler was under pressure, so that the 
grain of the iron was exposed upon the in- 
side; and [look upon it as a sure cure for 
that trouble to welt the seam, 

THE PRESIDENT.— Before Mr, Sedgley sits 
down, I would like to ask him what thick- 
ness of welt he would recommend for a 3¢ 
shell’ 

Mr. SEDGLEY.—We would use ; for a 3 
shell. I presume that a quarter inch would 


| be sufficient to protect the seam. 


Mr. Wiper. — Mr. Sedgley’s remarks 
would seem to bear out the statement I made 
that little or no furrowing takes place in the 
boiler above the water line. If we need the 
welt to strengthen the sheets, it is all right. 
If we order our joints large enough to turn a 
complete circle across any one piece, and put 


| our seams at the top of the boiler instead of 
| the bottom, we will to a large extent obviate 


the trouble we have in furrowing. 

Mr. Durer (Rhode Island Locomotive 
understand that Mr. Sedgley 
recommends the welting of the circular 
seams. I would like to ask him if those cir- 
cular seams were single or double riveted ? 

Mr SeEpGLEY.—Both single and double. 
It makes no difference about the working. 

Mr. Wiitper.—If Mr. Durgin will allow 


|} me to correct him, Ido not understand Mr. 








Sedgley to say that he also welts the circular 
as well as the longitudinal seams. 

Mr. Durer.—I would also ask whether 
it is the second diagram from the bottom? 
The lap, instead of the butt joint, is the one 
he refers to. 

Mr. SepGiey.—The lap is the one I re- 
ferred to. 

THe Prestpent.—I presume there are 


gentlemen who have had large experience 


and a great deal of trouble with the furrow- 
ing of the circular seams as well as the lon- 
gitudinal. I presume nearly every one has 
corrected the evil of the furrowing of his 
longitudinal seams by making the cross in the 
shell of one sheet and carrying the sheet above 
the water line. That is probably the univer- 
sal practice. In that case, the welt upon the 
inside would simply need to be used to rein- 
force the seam where it was cut away by the 
rivets. 

I understand Mr. Hayes has had a great 
deal of trouble with the furrowing of his cir- 
cular seams and has devised means to correct 
the difficulty. I would like to hear from him 
in regard to it. 

Mr. Hayes (Illinois Central R. R.)—For the 
last ten years we have built all of our boilers 


| in one or two single sheets for the cylindrical 


part of the boiler, making all the laps longi- 
tudinal on the boiler above the water line, 
and in no case have we had any trouble with 
the furrowing of the seams. But in the older 
boilers, built some twenty years ago, 
where the seams were below the water line, 
we had a great deal of trouble in the furrow- 
ing of seams; but after having a good deal of 
trouble and patching in various ways, we 
proposed putting a liner of 3,” iron runnin 

around just } of the circle of the boiler, | 
riveting very lightly, and in that case we 


as 


| found an entire prevention of the furrowing 


of seams. I think we had it in use four or 
five years since we put the first one on. That 
was put on an old boiler that had furrowed 
until it became weak. We put it in there 
merely as a strengthening sheet, but when 
we examined it we found that the furrowing 
did not continue after the use of it two or 
three years, and then we adopted it on all 
our new boilers; and on every boiler we built 
within the last five years, we put this liner 
inside, running around one-third of the circle 
of the boiler, and in no case have we had a 
single seam furrow since we adopted that 
system, 

Mr. WitpER.—I would ask did he have 
in every case a perfectly steam-tight joint for 
the liner? 

Mr. HAyes.—In answer to Mr, Wilder, I 
would state that we put the rivets about 5 
inches apart, and the water passes between 
them until it forms a scale. That scale or 
vlazing scems to remain, but it does not 
cause any furrowing at all, 

Mr. Durein —How wide is this liner? 
How far from the edge of the lap do you ex- 
tend it’? 


Mr. HWayes.—The whole length of the 
boiler, running around one-third of the 
circle. 

Mr. Duraimn.—Then you rivet on the 


longitudinal part simply ? 

Mr. Hayes.—Yes; it just lies on the top 
of the rivet heads. 

THe Prestpent. —The experience of Mr. 
Hayes somewhat upsets my theory, it seems 
tome. Il was going on the theory that the 
furrowing was entirely due to the bending 
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action of the plate that takes place when put 
under pressure, and then comes back when 
the pressure is taken off. His liner certainly 
does not reinforce those seams. They are 
subject to precisely the same pressure, and 
must assume the same form they would if 
the liner was not there. Iam afraid we are 
attributing the furrowing to causes that are 
fallacious. If putting in a liner, from } to 
jz of an inch will settle it, it cannot be due 
to the fact to which I have attributed it. 

Mr. Hayres.—We have the same meehani- 
cal action in the seams above the water, but 
we do not have the furrowing. That occurs 
only in seams below the water line, and hence 
it is the chemical action that goes on during 
these different strains, and by putting ina 
liuer you prevent that chemical action. You 
have the same m: chanical action as you had 
before, but in no case do you find the seams 
to furrow when they are above the water line; 
consequently, the chemical action is entirely 
below the water line; and this liner, being 
below the water line, prevents that entirely. 

THE PresipENT.—I fail to see clearly to 
my own satisfaction why the chemical action 
spoken of does not take place as well with a 
liner there as without it. Of course, 1 
thoroughly credit the preceding speaker in 
regard to the cause of this. It is the me- 
chanical action and the chemical action com- 
bined. Either one by itself would not do it. 
But the mechanical action disturbs the vi- 
brations there, and keeps the place raw. If 
they get glazed over a little, the first time 
you heat them up it leaves the raw iron; and 
the moment you get a furrow started there is 
a weak spot, and all the strains are concen- 
trated there, and that place keeps raw. 
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strength, but simply prevents the water from 
touching the joint. 

Mr. Woopcock.—I think we have deter 
mined from this that the welting of the seams 
prevents the grooving. If such is the case, 
why not put a lap, or welt strip, around the 
circular seam to prevent grooving there? | 
should think favorably of doing that. 

Mr. Wiiper.—In regard to that, I do not 
think that a circular welt is at all necessary 
to strengthen the circular seams of the boiler, 


| because the strains upon those seams are 


never excessive; and if we can doit as Mr 
Hayes does it, by laying a sheet at the bottom 
of the boiler fitting down as close as possible, 


| with a few rivets to keep it in place, I think 


But | 


how the mere fact of laying a piece of iron | 


in the bottom of the boiler, resting on the 
rivet heads, perhaps leaving half an inch 
space between the two, and putting in a few 
rivets to keep it in place, prevents this sup- 
posed chemical action, I fail to see. 

Mr. Winper.—As Mr. Hayes explained, 
in answer to a question I put in regard to 
that, the space between the plate and the 
rest of the boiler was filled up with mud and 
other deposits from the water. That space, 
having once been filled, excluded all fresh 
action of the chemical properties of other 
substances deposited on the plate, and the 
plate itself keeps the chemical action of the 
fresh deposits from acting upon the seam. 
There is no doubt at all that until that space 
is filled there is a chemical action, and the 
furrowing goes on as the result of the oxida- 
tion of the iron, as the place is kept raw. 

Mr. Durarn.—What prevents this groov- 
ing of the liner? I understand that it does 
not groove on the liner at all. 

Tae PrestIDENT.—Simply because there is 
no pressure upon it—no strain upon it. It 
gets pressure on both sides 

Mr. Durein.—There is certainly strain on 
it if it is riveted. 

Mr. Witper.—There is no lap there at all. 

Mr. Hayes.—It is simply a liner, made 
one-third of the circle of the boiler; bound to 
the same circle, and there is but one seam 
that it has to pass over. We curve it so as 
to get it down somewhere near to the bend 
of the boiler, and simply put a few rivets in 
it to hold it there. The rivets are about tive 
inches apart; simply to hold it in place. 

Mr Fry.—I would like to ask whether 
curving takes place if the lap is a short dis- 
tance below the surface of the water. We 
have learned from the present discussion 
that no curving takes place if the lap joint is 
made witha covering strip over it, and that 
even a very light liner will prevent grooving. 
Now it sometimes happens, in designing a 
boiler, that 1t is difficult to get the lap entirely 
out of the water space, and there are quite a 
number of boilers running with the laps in 
that space. I have been informed that they do 
not groove when they are just a little below 
the surface. If we can get any information 
in regard to that, it will be very useful. 
This is almost an interminable subject, but 
if we can collect some facts about it, they 
will be very valuable to us., 

Mr. Sercuen (Little Miami Railroad).—I 
am not so sure that the seam being reinforced 
by the lap is not the cause of preventing the 
grooving. You put a lap over the seams of 
four or five-sixteenths, as Mr. Hayes suggests, 
and that reinforces the seams, so that the 
tendency, when two seams come together, to 
draw exactly into line is prevented. If you 
cut your finger, and then keep working it, it 
will keep working down; but you put a piece 
of plaster there, to keep those edges together, 
and the wound will heal. The effort of the 
plates to draw into line exactly, moves the 
fibers of the iron; that throws off the scale, 
and it is attacked by every fresh quantity of 
water that comes in contact with it; but by 
the reinforcing of this welt joint that is pre- 
vented, and the necessary strength is given 
to the seams to resist the tendency to draw 
into an exact circle. 

Mr. Fry.—Mr Hayes’ method of prevent- 
ing the grooving does not add to the strength. 
The only objection to Mr. Hayes’ plan, even 
if successful, is, to my mind, that it would 
prevent an examination of one of the most 
important parts of the boiler to be examined. 
If 1 understand Mr. Hayes right, he puts a 
sheet right down, which does not add to the 


that is all that it is necessary todo. Itis a 
good deal cheaper. 

Mr. Woopcock.—I said, in answer to Mr. 
Fry’s objection, that we cannot examine the 
the boiler. By putting the welt strip around 
we prevent this corrosion or furrowing, and 
can also examine the boiler 

Mr. Durein.—I had recently put out on the 
road ten engines, which in a year from now 
probably I shall be able to give sume infor 
mation about. That lap is double-riveted. I 
have extended the sheet itself along six inch 
I have done that to assist the expansion 
of any catch that might be got in the engine 
that would stiffen it in expansion. Instead 
of double-riveting there with 31g or 4 inches 
I extended the inside sheet where the water 
comes. I have extended that around —what 
boiler-makers call ‘‘ stitching around.” 

Mr. BLuacKALy (Delaware and Hudson Ca- 
nal Co.)—I would like to ask Mr. Hayes if he 
ever had occasion to remove the liner, and, 
if so, in what condition he found the same, 

Mr. Hayes —In answer to that question, 
I would state that we have removed a num- 
ber of them; but we had no particular occa- 
sion to examine them any further than to ex- 
amine and see how well it had worked, and 
in no single case did we find any of this 
pitting or furrowing below the liner; but we 
do find that some little pitting takes place in 
the liner. Now I found, before we com- 
menced using that, that we were not troubled 
solely with the furrowing, but we were also 
troubled with the pitting between the seams. 
In some places it would eat out the size of a 
nickel—a round hole, apparently, and half- 
way through the sheet. By the introduction 
of this liner we have prevented that entirely, 
but that does take place a little upon the 
liner. 
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While I am up, I would add that some of 
these gentlemen may have understood that I 
put this in 5,—I meant to say 3. That 
the size we use. We have not had any ocea 
sion to renew any of them since we first in 
troduced it; but, while of course, they will 
eventually pit so that they will have to be re 
moved and new ones put in, they preserve 
the boilers, so far as our experience has gone 
(that is nearly five years now) from pitting 
and furrowing. 

Mr. Witper. —Do IT understand from Mr. 
Hayes that he would feel perfectly safe to 
let the boiler go without any particular in 
spection under the protecting sheet’ 

Mr. Hayes.—Of course, in answer to that 
question, I would say that it requires time to 
determine that; but, so far as we have gone, 
I have found no pitting nor furrowing to 
occur under that sheet. When we have 
occasion to renew the flues or the furnace, we 
propose to take it out and examine it; but 
from the experience we have had so far, I 
think it would be perfectly safe to run five 
or ten years. 

Mr. Durarn.—I do not know whether | 
have got Mr. Hayes’s idea or not. We will 
suppose that those (illustrating) are three 


is 





crosses, and that is the bottom part of the | 


boiler. Now, [ understand Mr. Hayes that 
he puts a sheet right butt up against that 
cross, 

THe Presipenr —IIe simply takes a plate 
the length of his tools and bends it into that 
form, and lays it in the bottom of the shell 
of his boiler, and puts in rivets 5 inches 
apart, 

lle 


The Trustees of the Brooklyn | 


sridge have heretofore 


named | 


the next Fourth of July as the | 


date for completing that struc 
but 


made a very suggestive change 


ture; this year they have 
in the date of promised comple 
tion. They announce now that 


the bridge will be finished, ready 


for travel, on tbe first of next 
April—All_ Fools’ Day. Mean 
while, there will be «another 


session of the Legislature, and a 


chance to ask for another ‘ final 
appropriation,” 


ets 
The second exhibition of the 
New Manufacturers’ 


and 


England 
Mechanics’ Association in 
Boston this fall promises to be 
specially attractive. Exhibitors 
should secure space as early as 
possible, as the allotment of space 
began on the Ist of July. One 
feature of the fair will be collec 


tionsof minerals and agricultural 


~ 


productions placed on exhibition 
by Southern railroad companies. 
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DEVICE FOR BALANCING EMERY WHEELS 


oy 
y) 


— SR 
The old plan of converting the 
of to pur 


poses by compressing air, is be 


force waves useful 


ing revived, 


land Z, Z, of Fig. 2. 
| the 
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LETTERS FROM PRACTICAL MEY, 


Balancing Solit Emery Wheels, 


Editor American Machinist 

The sketch herewith sent illustrates a 
method I have adopted with marked success 
for balancing solid emery wheels. It is 


equally applicable for threshing machine cyl 
inders and all high-speed revolving mechan 
Lis the arbor, B the wheel, Cis the 
outside washer, made with 


shown. 


ism. 
This washer is 
an oblong lrole ana two set sere 
trial, the 


being set more or less cecentric as 


Ws: 


The wheel is balanced hy washer 
the case 
may require. 


The heavy side of the washer of course is 


set opposite the heavy side of the wheel, 
and just enough eccentric to properly bal- 
ance. B. 


An Injector to Work Hot Water. 
Editor American Machinist : 
In the of AmMeRICAN MACHINIST 
dated June 17, ‘‘J.,” of Raleigh, N. C 
for information how to make an_ injector 


issue 


, asks 


work water hotter than 120’, in reply to 
Which, I take the liberty of stating that the 
Korting double-tube injector is made speci 
ally for that purpose, and is used extensively 


on locomotives equipped with blow-back 
valves, taktng water up to 150°, and is oper- 
ated entirely by ove ferer. It is manufac 


tured by Schutte & Gochring, Philadelphia. - 

Philadelphia A. J. HeEwLine. 

A New Tool Post, 

Kditor Aime “ean Vachinist bg 

It is interesting and instructive to compare 
the modern engine iathe with those old rel- 
ies Which may be found in some of our ma 
chine shops,and to note the yast change which 
has been wrought in design and detail; yet 
there is one very important part which has 
either escaped the notice of designers, or it 
with without success. I 


has been wrestled 


} sce on some modern lathes the same style of 


tool post and adjustment for tool, that were 
the ** feed” lathe which | 
used when a boy, the defects of which were 


in use on chain 
quite fully pointed out in one of your recent 
F, Lyne 

I herewith send you a sketch and descrip 
It is 


possible that a similar construction may be 


numbers by Mr. LL. 
tion of an adjustable tool-post block, 


now in use, but be this as it may, it is origi 
nal with me 

Fie. i, 
will convey a-general idea of its construction, 


A glance at the perspective view, 


sectional 
is n section on line Y, NX, of 
lines Y, F, 
Che stock is bored to fit 
The latter 


circumference 


riven in detail in’ the 


Fig. 2 


Fig. 3 being sec tions on 


which is 
views 


eo 
I if, Oo; 


bas 
the 
on the 


stem on tool-block. al 


groove cut on its near 
bottom into which the projection C 
bottom of rack /’, fits 


The pinion on stud J) engages with the 


rack, so that by turning the hand-wheel on 


| the binding screw with the right 


the stud, the rack is moved ina correspond 
ing direction, which raises and lowers the 
tool block, at the same time allowing the lat 
ter to be revolved in any direction, for the 
convenience of presenting the tool in a prop 
er position. It will be noticed that the 
lide A is split on one side at 7, and is drawn 
together by the screw F-. 

When the tool has been raised to the desired 
height and position (by the left hand) the 
block is rigidly clamped by tightening up on 
hand, 

It « be 


with great ease, 


an manipulated very rapidly and 
at the same time holding the 
tool with a stiff and firm grip. 
Another style is split in front instead of on 
the side. 
We are the 
lathes, and it gives perfect satisfaction, 
Witniam R. Fox, 
Draughtsman for Michigan Tool Works 
Grand Rapids, Mich. 


using above device on 18” 


ape 
A large furnace near Harrisburgh, Pa., 
recently chilled, and in cleaning it out a 
mass of iron weighing some 50 tons was 


found which was only removed by repeated 
ly blasting with dynamite, doing considera 


ble damage to the works 
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provement in any direction found desirable. 
/It cannot be expected that the ‘business 
boom” 


| 
| 
| 
| 


July Stock Taking. | 


In a large part of the machinery establish- | 
ments of this country the semi-annual stock- 
taking occurs about this time. The stock of 
machinery on hand was probably never 
lighter than it now is and has been for sev- | 
eral months past. Orders on hand far exceed 
in most cases the amount of machinery made 
up and awaiting shipment. With such 
condition of business, it might not be thought | 
extraordinary to see an occasional approach 
to recklessness and extravagance in manag- 
When profits are ample and a 


a 


ing a shop. 
limited amount of wastefulness can be sus- 
tained without throwing the balance on the | 
wrong side of the account books, some shops | 
that could not 


are apparently prosperous 


'make both ends meet in seasons of normal | 
| business activity. 


’ . + | 
The oceasion of stock tak- | 
ing should seized be upon for examining the 
economic methods employed in buying and 


selling, and in manipulating the machinery 


and tools in the shop, with a view to im- | 


will continue perpetually, and while 
it lasts arrangements should be perfected for 
running as economically as possible, in order 
to withstand a prolonged period of depres- 
sion. During the dull times experienced a 
few years ago several long-established ma- 
chine-tuol building establishments found it 
difficult to pay expenses, and we know of 
instances where, for year at least, the 
expenses were several thousand dollars more 
than the receipts, If, with the most careful 
and experienced management, in seasons of 
depressed business, some establishments are 
barely enabled to pay their way, there must 
be a few that, not having made suitable pro- 
vision for shrinkages, will be compelled to 
go to the wadal. 


one 


ie 


University Engineering. 


Two wecks ago we published a_ letter 
which gave the number of graduates from 
the mechanical engineering department of 
Cornell University its establishment, 
signed ‘‘A Graduate who It did 
not assail the institution or its management, 
but pointed out that of the whole 44 grad- 
uates of that department since 1869, 30 com- 
pleted the course during the five years Prof. 
John E. Sweet was identified with the de- 
partment, and that from 11 graduates in 1878 
(the year Prof. Sweet withdrew) the record 
of graduations shows a decline to 1882, when 
it stands 0, We have received a communi- 
cation from President Andrew D. White, re 
ferring to that letter 


since 
IXnows.” 


and outlining the in- 
creased facilities for imparting a knowledge 
of mechanical engineering at the University. 
The letter, to which we gladly give a place 
in our columns, is as follows: 


Irnaca, N, Y., June 
Kditor American Mach/nist : 

In your issue of July ist I note an article 
regarding the Sibley College of Mechanic 
Arts of Cornell University 

It is evident that ‘‘one who knows” does 
| nt know what has been done for the depart- 
ment since thetime to which he refers. In 
stead of one person in the shop to take charge 
of the stutents’ work, there are now two, 


26th, 1882 
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a practical and theoretical instruction now 


fully competent in every regpect. The 
| former professor in charge’of the whélerange 


| been appointed of the highest character, 
| whole schedule of instruction revised, 


|ing from that on which it stood at 
| to which your correspondent refers. 


| partment,” 


| study and experiment, ought to show excel- 


4 cussing its merits. 





M A. CHINIST. 


[Jury 15, 1882 








To sum up, additions have been made to) 
| the equipment of these departments at an ex 
| pense of over $17,000, a new professor has 
the | 
and 
the College put on an entirely different foot- | 
the time | 





Under these circumstances, I submit that | 


| it would seem only fair to allow old differ- | 


ences of opinion and fecling to drop, and to | 


wait for the results of the reorganization | 
above-named. 
We are not informed as to what ‘“ differ- | 


ences of opinion” the above letter refers to. 

The only opinion expressed in the letter} 

President White mentions was this: ‘To all | 
intents and purposes, Prof. Sweet, during | 
his connection with it, constituted the de- | 
—an opinion have heard | 
widely expressed in engincering circles and | 
never contradicted. As to our own “‘ feeling” | 
in regard to this subject, we must say that we | 


we 


| feel assured that a department of mechanical | | 


engineering, so well endowed and so well | 


supplied with professors and apparatus for | 


lent results. 





=> 


Railroad Master Mechanics’ Convention. 





The report of Reuben Wells, chairman of 
the Committee on Improvements in Boiler 
Construction, presented at the Master Me- 
chanics’ Convention, which appears on an- 
other page, shows great care and study in its 
preparation, and the deep interest taken in 
the discussion which followed evinces both a 
desire and opportunity for improvements. 

This subject is not only interesting to rail- 
road men but to the general reader. Another 
interesting subject brought up for discussion 
was the breaking of parallel or side rods. 
This, of course, included an investigation of 
each of the different styles of rods, and dis- 
It was generally conceded 
that the J shaped beam was the best for 
saving weight and securing great strength. 

The breaking of side rods, in our opinion, 
is not so much due to the construction and 
form of the rod as the careless observance 
of details in fitting up and applying side rods 
to locomotives. For instance, in taking the 
length of side rods for locomotives, the dis- 
tance is usually measured from the centers 
of the axles after the engine is placed upon 
the wheels. This will serve the purpose very 
well when the axles and boxes are new, but 
will not when the axles are worn into an oval 
Tests ought to be applied to serve as 
checks against the possibility of getting the 
rods too long or too short. In reducing the 
brasses the rods are frequently taken down 
without moving the engine. Yet it isa well- 
recognized fact that the rods ought to be ad- 
justed with the cranks upon their centers. 
Too little attention, as a rule, is given to the 
inspection of driving-wheels, axles, and crank 


shape. 


pins, to see if the journals are sound, and if 
the crank pins are properly quartered, and 
their journals true Quartering ma 
chines are,too confidently relied upon. When 
new they are supposed to be right; yet this is 


circles. 


not always the case, and a test is seldom ap- 
reliability of the 
errors are sure to 


plied to demonstrate the 
Through wear, 
therefore a frequent inspection is 


machine. 
creep in, 
necessary to insure strictly accurate work. 





retains a portion of the practical side; and 
Professor J. B. Webb, formerly of the Indus 
| trial University of Illinois, and who, for the 
| last three or four years, has made very thor 
; ough studies at the foremost schvols in me- 


| chanical engineering in England, France and | 


| Germ: any, is put in charge of the higher and 
*| theoretical work. \ 
former ar- 
viz., the addition of an iron and brass 
|foundry; of a collection, already large and 
constantly growing larger, of specimens of 
the best tools, machinery and mechanical de- 
vices from leading makers in this and other 
|countries; and the collection of Rouleaux 
models, being duplicates of the great collec- 
| tion made for the Imperial German Govern- 
ment by Professor Rouleaux, Director of the 
| great School of Mechanical Engineering at 
Berlin. The instruction in drawing remains 
in the hands of Professor Cleaves. 
Closely connected with this is the 


Depart 
ment of Civil Engineering, 


which has also, 


during the past year, received splendid addi- 
tions to its equipment, 


As to equipment, I may | 
2|refer to the fact stated in your 
3 | ticle, 


The various merits of wrought 1ron and 
steel crank pins and axles were freely dis- 
some maintaining that the best ham- 
mered iron was more reliable than steel; but 


cussed, 


the weight of the argument was for steel. 

The Master Mechanics’ 
|manifesting a greater interest in the proper 
|form for the construction of 
and are investigating their performances with 


| 
Association is 


locomotives, 


| more enthusiasm than ever before. 

A greater number of subjects are placed in 
| the hands of committees to report upon next 
| year, and more new subjects have been pro- 

posed for discussion than for some years 


past. 


| roads to secure duplication of parts. 
| steps 


means for attaching and operating this in- 
strument upon locomotives. This associa- 
tion has taken proper steps to secure the 
| adoption and introduction of a standard sys. 
tem of reamers for all bolts used upon loco- 
motive work with the proper taper or angle 
‘to make them, and a system of gauges to 
correct and retain the standard when worn. 
It is now a recognized fact that a standard 
gauge system must be adopted upon all rail- 
These 
in advance have, no doubt, been 
| prompted by the discussions at the conven- 
| tions and the social conferences among the 
members. 

While some of the railroad companies 
| recognize the value of the Master Mechanics’ 
Association and contribute to its support, 
others hold aloof, and quietly profit by its 


| transactions without credit. 


The railroads of the country ought to bear 
the expense of the Master Mechanics’ and 


| Master Car Builders’ Conventions, for the 


reason that they receive all the benefits. All 
the investigations are made in the interest of 
the railroad companies, with a view of im- 
proving their rolling stock and cheapening 
the cost of building and necessary repairs. 
We know of no way of definitely estimat- 
ing the actual benefits derived by railroad 
companies from these organizations. Some 
railroad companies contribute ten dollars a 
year to the printing fund of the Master Me- 
chanics’ Association, and receive enough 
copies of the transactions in return to fully 
repay that small outlay. All railroad mana- 
gers in the country ought to aid in every 
possible way the efforts of the committees 
appointed by these two associations to in- 
vestigate and suggest improvements in 
managing the rolling stock. Some compa- 
nies do not allow their master mechanics to 
participate in the discussions, and thus much 
valuable information is suppressed. 

If railroad companies choose to disagree 
with the conclusions of these deliberations, 
there is no law that compels them to submit; 
they are left free to do as they please. Mas- 
ter mechanics may be allowed to express 
their own convictions without danger to the 
interests of the companies they represent. 
When a locomotive gets to working badly. 
the usual custom is to apply some hasty 
remedy without a sufficient examination to 
locate the real trouble. Under such circum. 
stances, the remedy is just as likely to be a 
tailure as a success, and is generally unsuc- 
cessful; thus an expensive course of blind 
experiments are instigated which produce 
little or no benefit. 

The preferable way and the cheapest way 
is to investigate the trouble thoroughly. 
When this step is successfuly taken a remedy 
may be readily applied. 

To properly investigate the performance of 
locomotives, a man must have the ability to 
examine and understand the various phe- 
nomena connected with the working of loco- 
motives. This information is in part fur- 
nished in these conventions. If any particu- 
lar branch of investigation is mysterious 
to an individual, he at once asks a person 
whom he knows to be posted for informa- 
tion. 

By attending these conventions an indi- 
vidual becomes conversant With all the latest 
improvements in railway rolling stock, and 
many a railroad company has escaped a law- 
suit by the master mechanic informing him- 
self at the convention in regard to a certain 
appliance he designed to use, and finding it 
patented. One railroad company that we 
know of has expended thousands of dollars 
in unsuccessful experiments for the purify- 
ing or filtering of water, when they could 
read a description of the apparatus, and cost 
and maintenance of the same, in the trans- 
actions of this society. 

In some instances, we are sorry to say, the 
association is ignored and money spent in 
useless experiments from mere prejudice 

against the society. The more aid given to 





The use of the steam engine indicator, as 


the simplest and most reliable means for as- | 


certaining the actual performance of locomo- 
tives is now fully recognized, and some very 
will probably 
| tried during the year, to show the simplest 


interesting experiments 





be | 


these associations, the more profit will the 
railroads realize and the larger dividends can 
be paid. If private manufacturing concerns 
were run upon the same plan as some rail 
road shops, failure would be the inevitable 
| result. 




















Jury 15, 1882.] 








Assuming a Basis for Argument. 


Tron, an English journal, bases some edi- 
torial comments upon what it is pleased to 
call ‘‘a severe check given to the active railway 
extension which has been going on for the past 
two or three years in the States.” 

In order to let its readers know just how 
severe that check upon railroad extension is 
operating in the United States it should pub- 
lish the figures. The Ratlread Gazette is ac- 
knowledged to be well informed upon this 
subject, and the following record of railroad 
construction which we take from the June 
23d isssue of that journal may be relied upon 
as very nearly correct: 

“A total of 288 miles of new railroad was 
reported for the last week, making 3,965 
miles thus far this year, against 1,872 miles 
reported at the corresponding time in 1881, 
1,768 miles in 1880, 732 miles in 1879, 482 
miles in 1878, 595 miles in 1877, 656 miles in 
1876, 336 miles in 1875, 608 miles in 1874 and 
1,387 miles in 18738.” 


Any intelligent observer with these figures | 


before him would be extremely puzzled to 
cipher out where the ‘‘severe check” to ac- 
tive railroad extension has occurred. But 
bottom facts are not always sought out to 
‘* point a moral or adorn a tale.” Hearsay, 


so long as it is extensively circulated through | 
the medium of the press, serves the purposes | 


of a certain class of political economists quite 


as well as actual facts. Many people take for | 
granted any trumped up story which they see | 


traveling the rounds of the press. The as- 


sumed *‘severe check ” to American railroad | 


extension in this case forms the basis of a les- 
son given out by our English contemporary 
on the evil effects of our protective tariff 
upon our iron and steel industries. 


on the other side of the Atlantic with as much 
confidence as are the arguments of free trade 
journals in the country, which are based upon 


similar information in regard to industrial | 


affairs in Europe. 





—--e —- 


The regular monthly magazine issued by | 


the Department of State, Washington, D.C., 
(Reports from the Consuls, &c.) for May has 
just been received. 
Cairo in his report of March 21st, says: ‘‘ To 


judge from the opinion of the people there | 


is every indication of the stability and peace 
of the Egyptian Government.” In view of 
recent developments regarding peace and 
stability in Egypt, we suggest that it would 
be well for our Department of State to either 
issue its magazine a little more promptly, or 
carefully revise and prune the ‘‘copy ” fur- 
nished by some of the statesmen sent to repre- 
sent our country in foreign lands. 





‘YUESTIONS x ANSWERS. 











Under this head we propose to answer ques- 
tions sent us, 
correctly, and according to 
methods. 


COMMOAN KENSE 


(285) J.C. P., Paris, France, asks: Do 
you know of any composition which,mixed with pe- 
troleum at the rate of about two per cent., will solid- 
ify the oil; also of a process that will restore the 
solidified oil to its liquid state? A. No 


(236) L. M., Brooklyn, N. Y., asks: 1. Is 
the inverted arch for bridge walls under horizontal 
boilers of any practical value, or would a straight 
bridge wall give as good results? A, It is the opin- 
ion of many engineers and is our own experience 
that the straight bridge wall will give as good re 
sults asthe arch. 2. We have an engine making 
64 revolutions and developing 350-horse power 
belted directly to line shaft making 190 revolutions. 
It is proposed to put in a new engine to make 35 
revolutions, to be belted to counter shaft and from 
counter shaft to line shaft. The line shaft will 
make the same number of revolutions as before 
and the work will not be changed. Will new en- 
gine have to develop more power to do the work? 
A. The friction of the line shaft will presumably 
remain unchanged, but the addition of a counter 
shaft will add a little to the total friction of shaft 
ing. If the friction of the two engines is the same 
the total power required will be as much 
with the new engine than with the old as the frie- 
tion of the counter shaft 


more 


The Consul General at | 


pertaining to our specialty, | 


(237) J. R., Brooklyn, N. Y., writes: I 


? 


have started to manufacture a small article of cast 
iron, and would like to know how to put a copper | 


collar onit. You would do me a favor if you 
would let me know how to doit? A. You are not 
explicit enough. Youcan shrink a copper collar 
on cast iron, or you can solder it or pin or screw it 
on, but we could not advise which way would be 
the best without knowing what purpose it is to 
serve, the dimensions, ete. 


D. E. H., Montreal, Canada, writes: 
There has been a discussion here, one party claim- 
ing that a pair of calipers can be set to the one- 
thousandth of an inch while I claim that it cannot 
be done. Which is right? A. Ordinary machinists’ 
calipers cannot be set by ascale to the one-thou- 
sandth of an inch, but can easily be set to a gauge 
much closer than that. The Vernier caliper can be 
set to measure thousandths. 


239) W.H1., Boston, Mass., asks: Will 
you tell me how to proportion hexagon nuts and 
the hexagon heads of bolts? A. According to Uni- 
ted States Standard the distance between the par- 
allel sides of a rough head and nut should be equal 
to once and a half the diameter of the bolt plus lg ’; 
the thickness of the bolt head equal to one-half 
the distance between the parallel sides, and the 
thickness of the nut equal to the diameter of the 
bolt. For finished bolts the thickness of the 
and nut are the same. The thickness of finished 
heads and nuts, also the distance between the par- 
allelsides is 1-16’ less than for rough bolts. 


(240) G.W.K., Marion, Ohio, asks: How 
can I determine the unbalanced pressure on a slide 
valve? What I wish to know is what portion of 
the unbalanced pressure can be relieved by a_ bal 
ancing device, and yet leave pressure enough to 
hold the valve to its seat. A. The pressure on a 
slide valve depends on the fit of the valve to its 
| seat as well as othersthings about which it is im- 
possible to make exact calculations. In relieving 
|a valve itis always safe to remove the pressure 

from a surface equal to the area of the exhaust 
cavity in the valve, and usually to this surface may 
be added the area of one of the steam ports. Ex- 
| actly how much further it is possible to go can 
only be determined by experiment. 


(238) 


It will | 
probably be accepted by most of its readers | 


(241) E. C. H., Woodstown, N. J., asks: 
1. Isthere any cement that I can use that will fast- 
en small strips of sheet tin to heavy paper as se- 
curely as pieces of wood can be fastened with glue? 
A, You can try it by spreading over the metal a 
thin hot solution of glue, at the same time apply 
to the paper a warm solution of gall-nuts, then 
place tegether and hold under pressure till dry. 2. 
Has there ever been any attempts made, and with 
what success, to operate the keys of a common 
cottage organ automatically, and would an auto- 
matic device that was practicable be very desira 
ble? A, We do not know what attempts have 
been’made in this direction,and should not suppose 
a successful device for the purpose would be of 
very much value. 


(242) I. G. B., Fremont, Ohio, asks: 1. 
How is the bath prepared for nickel plating: U4. 
In various ways, one of which is by dissolving 
chloride of nickel and ammonia in pure water in 

| the proportion of about 4 ounces of salt to the gal- 
lon. 2. Must the surface to be plated be polished ¢ 
A. Yes, if you require a smooth surface. 3. Can 
steel wire and cast and malleable iron be plated: 
A. Yes. 4. Ihave only occasionally a few articles 
to be plated. Can I doit myself profitably’ A. It 
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Transient Advertisements, 50 cts. a line for each in- 


sertion under this head, About seven words make a 
line. Copy should be sent to reach us not later than 


Thursday morning for the ensuing week's issue. 





Portable Forges, $10. Holt M'fg Co., Cleveland, O. 
Presses & Dies. Ferracute Mach. Co., Bridgeton,N.J. 
James W. See, Consulting Engineer, Hamilton, O 
Steel Name Stamps, &c. J. B. Roney, Lynn, Mass. 


Latest and best books on Steam Engineering. 
Send stamp for Catalogue. F. Keppy, Bridgeport, Ct. 


Foot Power Machinery, for worksnop use, sent on 
trialif desired. W. F. & John Barnes, Rockford, Ill. 


J. C. Hoadley, Engineer and Expert, 29 High St. 
cor. Federal, Boston, Mass. 


R. Dudgeon, 24 Columbia st., New York, Improved 
Hydraulic Jacks and Roller Tube Expanders. 


Do you manufacture Hardware or House furnish 


| ing goods you wish sold in New York? If so, ad 


head 


dress Manufacturer’s Agent, care of AM. MACHINIST. 


“Steam Economy,” 124 pp., cloth, $1.00 (illustrat 
ed), points out remedies for defects in engines. Best 
indicator practice. A.,Wilkinson, 123 n.4th St. Phila. 


‘* How to Keep Boilers Clean,’ and other useful 
information for steam users and engineers. Book 
sent free by the publisher, Jas. F. Hotchkiss, 84 
John street, New York. Mention this paper. 

‘* Slide Valve Gears,’ by Hugo Bilgram, published 
by E. Claxton & Co., Phila., describes the easiest 
method known for correctly proportioning slide 
valves, link-motions and cut off gears; price, $1.00. 


Hardware manufacturers’ attention!—The best 


alarm money drawer in the} world.—Cannot be 
picked.—Easiest working.—3_ distinct blows on 
alarm bell.—No winding. Walter L. Cheney, 34 


Beach Street, Boston, Mass. 


Russell & Struthers, Wax Process for making out- 
line engravings. Specimens each week in the 
AMERICAN MACHINIST. We also do Map Engraving 
with best facilities. Russell & Struthers, 59 Park 
Place, New York. 


If you desire to keep pace with the daily prog 
ress and development of Telephone, Telegraph 
and Electrical matters, have a copy of the New 
YorK REVIEW OF THE TELEGRAPH AND TELEPHONE 
sentto your address, Only $2.00 perannum. George 


| Worthington, Editor and Proprietor, No. 23 Park 


| Row, New York. 


| one dollar. 


will probably cost you much more than to hire | 


| them done. 
| infer, you know nothing of the process, it 
advisable that you pay some one to give you prac 


tical instruction, as there are many things in the 
| process that cannot be learned in any other 


| way. 


(243) <A. J. B., East Jefferson, Me., asks: 
| How can I turn the pin of a cross-head, the whole 
being of cast iron, the pin solid with the heady A 
Center the pin exactly as if you were going to turn 
it as you would any other piece ; put it on the cen 
ters, set the tool and with a lever in the eye turn 
backwards and forwards on the 
centers a little more than a half revolution, at the 
same time have the lathe running with the feed on 
This will feed the tool along and the cutting will 
be done by band power. Of course the cross-head 
is not to be“ any way. When your 
tool has traveled the length of the pin, you will 
have taken a cut over one-half the circumference 
of the pin; then reverse the cross-head on the cen 
A little practice 


the cross-head 


dogged * in 


ters and repeat the operation 


and considerable hard work will enable you to 
succeed tolerably 
(244) E. E. B., Hyde Park, Mass., writes: 


high steam is al 
of a low pressure is always 
wet. Iclaim that steam of any pressure is wet 
Which is right? A. Steam in with the 
water from which it is formed may be wet or dry, 
according to circumstances and without reference 
to the pressure. Dry steam- 
without any excess of heat and in which there is 
no water except what is in the form of steam, but 
part with no heat without 
condensation, and since it usually contains a little 
water carried off mechanically, it is 
with in practice superheated contains 
heat in excess of that due to the pressure, which 
excess of heat may be parted with betore conden- 


My friend claims that 
ways dry, while steam 


pressure 


contact 


so called—is steam 


since such steam can 


seldom met 


steam 


| sation results 


If you do them yourself, and if as we | 
will be | 


P. O. Box 3829. 


Bound Volumes and Patent Binders. We can 
furnish Volume 3of the AMERICAN MACHINIST, Con- 
taining the full 52 issues of 1580, or Volume 4, con- 
taining the 53 issues of 1881, neatly bound in cloth, 
ready to ship by express, for four dollars. Either 
volume A By | three dollars. ‘ Patent Binder” 
for the AMERICAN MAcHINisT holds 53 weekly issues 
in good shape. Sent to any address by mail for 
AMERICAN MACHINIST PUBLISHING Co., 
#6 Fulton Street, New York. 

**Extracts from Chordal’s Letters,”’ the most 
interesting mechanical book published. A great 
variety of mechanical and business topics treated 
in a wise and witty way that will be instructive to 
old and young mechanics, and interesting to every- 
body. Asmany as 150 copies bave been sold in a 
single shop. Over 40 Humorous illustrations ; 320 
pages, 12 mo. Price, $1.50 per copy, by mail, to 
any address. AMERICAN MACHINIST PUBLISHING Co., 
96 Fulton St., New York. 


To Machinists Pattern-Makers and Millwrights 

I have compiled the most complete table of the 
diameters of Pitch Line of Toothed Wheels ever 
published. This table supplies a long-felt want, as 
the numerous testimonials | am receiving wili at 
test. The table is very complete in every partic 
ular, and from it you will get a result at a glance 
without calculating. No algebraic terms are used: 
it gives the pitch’line of toothed wheels from 
14 to 4 inches pitch, and from 12 to 100 teeth. Third 
edition now on the press. Orders promptly filled. 
Price, $2.00, Address, Wm. T. Ross, First and Wash- 
ington streets, Louisville, Ky. 














Durkee & Doe, Chicago, have just placed on the 
market a new automatic key-seating,machine 
The 


Conn 


Manufacturing Co., Unionsville, 
, are setting a boiler with the Jarvis furnace. 


Ripley 


The harvester works at Cedar Rapids, lowa, are 
going to put an additional $25,000 into new build 
ings. 

The Chicopee Manufacturing Co., Chicopee Falls, 
Mass., are setting two tubular boilers with the Jar 
vis furnace. 

The Alleghany County Electric Light Co., Pitts 
burg, Penn., are‘setting two boilers with the Jarvis 
furnace tojburn slack coal. 

Poole & Hunt, of Baltimore, have recently built 
an addition to their foundry, 160x128 feet 
the entire building 288x160 feet. 


making 
Vernon Bros., Westfield, Mass., are setting a 16 ft 
by the Hawkins Works of 
Springfield, Mass., with the Jarvis furnace 


boiler made Boiler 
The sum of $61,600 has been subscribed to the 


stock of the new Kingston Car Works at Kingston, 


Ont., and contracts have been let for the build 
ings. 
The Lawrence, Mass,, Machine Company have 


been organized to do job work and fine gear cut- 
ting. They manufacture 
printing press. 


will also the Campbell 


The Excelsior Manufacturing Company, St. Louis, 
have a stock of some 25,000 stoves on hand and are 


still increasing the stock at the of 1,200 per 
week ,— Age of Steel 


rate 


The Columbian [ron Foundry and Machine ‘Tool 
Works of Chicago, have laid the foundations for 
their new machine shop which is to be 144x100 feet, 


| three stories high 


Huntington. W. Va., is building up, having now 
large car shops for both the iron and wood work, 
and will soon have locomotive works and passen- 
ger-car works.—Railway Register. 

The shops and machinery of the George W. Sny 
der Co., at Pottsville, Pa., have been purchased by 
the Philadelphia & Reading Coal & Iron Co., and 
and will be used as repair shops, 
made a 


A boy genius of Charlotte, N. C., has 


small fire engine 3 in. high, and complete in every 
way. It raises steam in a minute and throwsa 


tiny stream of water nearly twenty feet. 

A large iron foundry is about to be established 
on the northern limits of the city of Richmond, Va. 
by Messrs. William E. Tanner and Alexander De 
lancey, of the firm of William E. Tanner & Co. 

The Texas and Pacific railroad will establish ex 
perimental farms along its line next season. The 
purpose of these farms will be to test the availa- 
bility of different lands for farming purposes. 

The Fargo (Dakota) Wheel & Iron Works 
will soon erect a permanent building 400x150 feet 
and will employ over 300 hands. The temporary 
foundry is now turning out five to six tons of cast 
ings every day and the machine department is 
crowded with work 

The Northwestern Manufacturing and Car Co., 
Stillwater, Minn., was organized May 2, 1882, with 
a capital of $5,000,000, purchasing the business of 
Seymour, Sabin & Co. They employ 1,200 hands, 
and besides threshers and farm engines, 
freight and passenger cars. 


Car 


make, 


Jas. F. Hotchkiss, 84 John street, New York, has 
issued a 4th edition of his little pamphlet entitled 
** How to Keep boilers clean.” It contains special 
imformation useful to engineers, besides a descrip 
tion of his mechanical boiler cleaner. A copy will 
be mailed free to any one asking for it. 

The Martin’s Ferry Stove Co, with a capital of 
$10,000, with privilege of increasing the same to 
$100,000, have taken out a charter in West Virginia, 
and have let the contracts for their differ 
ent buildings. The company is building a new fac- 
tory to fully double their present capacity.— Cler+ 
land Trade Review. 


Dean Bros. Steam Pump Works, Indianapolis, 
Ind., write us: ‘We are making three large pumps 
forthe new steel works at Indianapolis. Have 
just shipped one of our pumps to Edmore, Mich., 
for supplying that town with water. Also shipped 
one of our large double plunger pumps to the Sloss 
furnace, Birmingham, Ala.” 


and Machine Works, Watson 
town, Pa., are now engaged in building a derrick 
car for the New York, West Shore & Buffalo Rail 
road Co., that issaia to be the largest of the kind 
ever constructed. It is made entirely of iron and 
steel, and is rigged soit can be operated either 
by hand or steam power, and is capable of hoist 
ing the heaviest cars now in use. 


The Pardee Car 


The new buildings of Israel H. Johnson, Jr., & Co. 
are situated at 1,422 to 1,426 Callowhill street, Phil 
adelphia. They will have six floors, the buildings 
being 60 x 100, five storiesand basement. They are 
putting ina great deal of new and expensive ma 
chinery, including a planer 20 feet long, and ex 
pect to build a much wider range of lathes and 
other tools than they have been able to heretofore. 

A test Was made a short time since of the new 
Worthington pumping engine at the Alton (IIL) 
water works, erected by Mr. Frank H. Pond, of this 
city, says the St. Louis Age of Steed, 
was to pump 


The contract 
1,500,000 gallons per day, against a 
pressure of 110 pounds. The pump not only did 
this, but was worked up to a capacity of 1,750,000 
gallons per day, with fifty pounds of steam at the 
pump. 

Jobn A. Dushane & Co., Baltimore, have just or 
dered two 60-horse power Babcock & Wilcox boilers 
to be set with the Jarvis Furnace, at their Wood 
bine Paper Mill. This is the fourth order they 
have given, and have now the Jarvis system in op 
eration under boilers at three of their mills. They 
burn the best quality of bituminous coal at Wood- 
bine Mill, and screening mixture at their other 
mills with the Jarvis furnaces 


Jackson & Tyler, Baltimore, Md., write us: 
“We have lately added manufacturing to our busi 
and now have a shop known as ‘ Progress 
Works,’ which we have equipped with 
tools, and as a start employ 4 men and 5 boys. We 
have been 


ness, 
Machine 
busy ever since we started, several 
We are manufacturing Gear-Cutting 
Attachments for lathes, Bolt Cutters, Emery Grind 
small Our orders for tools for 
new cotton mills South, have kept us quite busy. 


months ago, 


ers and lathes. 


The constantly increasing demand for the Gard 
ner governor, manufactured by R. W. Gardner, at 
Quincy, IIL, has necessitated the erection of a large 
Mold 


Also a pattern shop and store 


68’ x 30’, two stories, 


iron foundry with all modern conveniences, 
ing floor, 60’ x 60’, 
rooms, He reports business 
excellent, with a growing export trade, More large 
size governors have been made than during any pre 
vious year, with flattering prospects for the coming 


season 


The Studebaker Wagon Works, of South Bend, 
Ind., employ 1,200 and are the largest in the world 
They run fulltime summer and winter 
wagons to every part of the globe. 
lighted by 58 electric lamps. 
flooring in the buildings. One of the features of 
the Studebaker works is a trained fire brigade of 
workmen Water 
mains pass into the yard from the works, and pipes 
and 


and ship 
The works are 
There are 20 acres of 


volunteers from among the 


are carried to the roofs upon every floor of 


the buildings 
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Machinists’ and Engineers’ Supplies. 
New York, June 29, 1881 
The supply market is very dull owing to the fact 
that no goods can be shipped because of the labor 
troubles. Wrought Iron Pipe can be bought at 60 
per cent. discount from list. Pig 


dull at $25.50 to $26, No. 2 X $23 to $24. Gray | 
Forge $21. Foreign Iron ¢ ontinue s to stiffen. We 
quote Gartsherrie at $25.50 to $26; Coltness $26.5) 









to $27; Summerlee, Glengarnock, $24 | 
to $24.50; Carnbroe, 
to $23; Langloan, $25.75 
for Lake Superior. janca Tin 28c 
Straits and Malacca, 2154c¢ | Billiton, 22c. Spelter, 
5.60 to 5.65; Refined, 8c. to 834¢. Lead, 4.85 to 4.95; 
Refined, 5c Antimony, Hallets, -114¢. to 113¢e.: 
Cooksons, 1344c. to 134e. 


“WANT E D-< 


* Situation and Help’ Advertisements, 30 cents for 
each seven words ‘one line each insertion. Copy 
should be sent to reach ws not tater than Thursday | 
MOThing for the ensuing week's 


$25.50 to & 


$23 to $23.50: 





ISSUE, 


A Machinist, experienced in designing and super- | 


intending machinery, desires a position. D, this 
office. 
Wanted—Machinists for portable engine work. 


The E. M. Birdsall Co., Auburn, N. Y. 
Wanted —Situation as Mechanical Draughtsman. 
Address, Draughtsman, Box 535 Central Falls, R. I 


Wanted—Situation as Machinist, Marine Engine | 
Erecting preferred. Machinist, 2412 4th avenue, 


Harlem, New York. | 
Wanted—A mechanical draughtsman. Address, | 
with copies of reference and salary expected, Coxe | 
Bros. & Co., Drifton, Luzerne Co., Pa. | 
Wanted—Situation as foreman of machine shop | 
Thirteen years experience in Western States KE. | 
McConnell, Lowa ¢ ity, Lowa. 

Blacksmith Wanted—A man who 
tool forging, principally of stee A permanent 
situation and good wages to the right man. Apply 
by letter or in person to Joel Hayden Brass Co., 
Lorain, Ohio. 

Brass Finishers — Fifty good workmen accustom ed 
to steam and water work can find pern®fanent em- 
ployment and good wages, or a chance to take | 
piece work Joel Hayden Brass Co., Lorain, 
Ohio. ° 

Wanted—A man of fair education and address, 
having a good knowledge of printing machinery, 
may make a desirable engagement by addressing, 
Spottiswoode, care AMERICAN MACHINIST, stating 
experience bad in above line. 

Wanted—Situation as Foreman Moulder by a 
firsteclass practical Moulder, 28 years, experience 


understands 





‘at the business; accustomed to all kinds of light 
and heavy work, core-making, mining of metal and 
the construction of patterns; best of references. 


Address, J. Kathes, office AMERICAN MACHINIST. 





For Sale—One 5x16 foot Iron Planer, one 17 foot 
English Edge Planer and one Pulley Lathe. 8S. L. 
Ibolt & Co., 67 Sudbury street, Boston, Mass 

For Sale—1 Me rriman Power Press No. 2, 1 Bogar 


dus Mill No. 2; have been used but a few days. 
Address, Lock Box 15, New Milford, Conn. 

For Sale—Jobbing Foundry and Machine Shop 
A bargain for parties with a limited capital. For 


full particulars address, D.C. Baughman & Sons, 


Albion, Ind. 
Wanted—An iron planer which will plane 66” to 
72’ wide and 11 to 15 feet long New or second 


hand. Address, stating price, Frank Everhart, Treas. 
8S New Church st., New York. 
Wanted by the Pilsen Joel Electric Light Co. 


special mac hine tools for the manufacture Es Elec: 
tric Are Lamps and Dynamo Machines. Vendors 
are required to give references in London, Eng 
land. State where machines can be seen at work 
Address, Pilsen Joel Electric Light Co., The Mal 
den Factories, Kentish Town, London, England, 


JENKINS PATENT VALVES 


THE STANDARD 
MANUFACTURED OF 
BEST STEAM Mis'TATL. 
JENKINS BROS. 7IJOHN ST.NLY. 


‘WT PERG (| TrOncy ) Kk 
ENGINEERS’ and MACHINISTS’ DRAWING-BO0 
A Complete Course of Instruction for Wi Practicé 
Engineer, comprising Linear Drawing, bon | 
Eccentric Curves, the various forms of Gearing, | 
Reciprocating Machinery, Sketching and Drawing 
from machines, Projection of Shadows, Tinting and 
Coloring and Pe rspectives. Price $10, half morocco. 
Send 10c, for 112 page « atalog ue. 

se 


D, VAN NOSTRAND, 23 Murray & 27 Warren § 












Iron continues | 


| Will be held in THEIR MAMMOTH EXHIBITION | 


Egleston $22.50 | 
Copper very dull at 18lKe. |} 
Australian | 


| ists, 


Complete outfits for actual Workshop business 
woot 

tise’ Ts, 
Be riptive C atalogue and Price List free. 


The Second Grand Exhibition Fair | 64 


OF THE 
New England Manufacturers’ and 
Mechanics’ Institute 
BUILDING, (the Largest in the United States), 
In Boston during the months of f September & October, 1882. 


Affording the best opportunity for advertising, or 
Art- 
Mechanics and Manu- 

facturers, from every nation, invited to contribute. 
| The product of New England’s hand and brain will 
| be well represented. 


of introducing tothe public new inventions. 
Inventors, Producers, 


No charge for space. 
forms for application to exhibit furnished free, 
upon application to 


JOHN F. WOOD, Treas., 


38 Hawley Street. BOSTON, MASS. 


The Deane Steam Pump Co. 


Blank 





New Quick-Adjusting, Screw- — Parallel Bench Vise. 
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Adare ss, JOHN THOMSON, 9 Spruce St., N. Y. City. 


- \(COOKE & CO., gy 





CRAIGS HYDRAULIC GOVERNOR, 
















The Most Pe fect Governor Known. 
RUNS IN OIL. 
Guaranteed to ac- 
‘urately 
ul classes of 
y gines. 
sent on 
solicited. 


Catalogue 
Correspondence 


Lawrence, Mass. 
— New York A gent es 


A. ALLFR. 109 Liberty St. 


FOR STEAM ENGINES, 


regulate 
en- | 


Illustrated and descriptive | 
application. 





W. H. CRAIG & CO., Sole Manufr’s, 








BR's _ 0 ANL STEAM POWER MACHINERY. 


or metal, Circular Saws, Scroll Saws, Formers, Mor 
Tenoners, etc. Mac hines on trial if desired. De- 


.. & JOHN BARNES, 1995 Main Street, Rockford mis 





PAYNE’S AU TOMATIC = 


Established 1840. 





Verti al Portable 


Spark Arrester. 


Reliable, durable and economical. 


eutomatic cut-off 
, cte. for informa 
B.W. PAYNE & SONS, 

CORNING N.Y 


built, not titted with an 


Rox 1°20 





BLAKE S TA PATENT SPEAM PUMES, 





Adapted to 


MORE THAN 13,000 IN USE, 


Every Situation. 


Send for New Illustrated Catalogue, 
Y x 
GEO. 


SS Liberty Street, 
NEW YORK. 


F. BLAKE MANF’G CO, 


BOSTON. 
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THE DEANE” er PUMPS "Stavice.” 


Send for New Illustrated Catalogue. 


20: aan 











HOLYOKE, MASS. 





92 & 94 Liberty St., 54 Oliver St. 226 & 228 Lake St., — 





Greenfield Vertical Engine, Pattern and Brand Letters. 
4 VANDERBURGH, WELLS & CO. 


Dealers in MACHINERY AND SUPPLIES, Cor. Fulton & Dutch Sts., New York. 





6 Cortlandt Street, New York, scene shied 
Is THE BEST I IN THE Uscoon's BOOM 
RK 





Send for our pric es before 
ordering Engines, Boilers, 
or other machinery 


AGENTS FOR 


ROOTS’ 
BLOW ERS, 
WATSON’S 
FORG HS, 
WATERS’ 


GOVERNORS, Guaranteed to excavate 50% more material from 


hard bottom than any other machine. Circulars, 
KEYSTON FE yr eed strain sheets, &c., furnished. 
NJIECT ISGOOD & MACNAU GHTON, Alban 
INJ]I PORS, N.Y. +s Successors to Ralph R. Osgoo 


Bite. Troy, N. Y. 


DAVIDSON STEAM PUMP CO. 


OFFICE AND WORKS: 
41 to 47 Keap Street, Brooklyn, N. Y. 


THE M. T. DAVIDSON 
.|mproved Steam Pump. 


Warranted the Best Pump Made 
for all Situations. 


KELLY & LUDWIG, Agents, 49 and 51 North 
7th St.. Phila.. 97 Liberty St. New York. 














Lathes for | 








ot TE 
J HELVE HANMER 


eine T-paY STANDARD M EASURES 
p Santen aml United States, Great Britain and France. 


OVER 700 IN USE. 


i Bradley & Co, 


SYRACUSE, N.Y 


WO 





History and actual comparisons with appendix 
on introduction of the metre. By ARTHUR 4%. C. 
WwerTELE, Mem. Amer. Soc. C. E. Price, 50c, 


E. & F. N. SPON, 44 Murray St., N. Y. 


T. NEW’S PREPARED 








MACHINE TOOTS. 


Powergul Upright Drills, Iron Planors, Shaping 
| Machines, Screw Cutting Gap Latues, Slottins r Ma 
| chines, ete. Quick delivery guaranteed. Send for 
| prices and photog raphs to * 


STAMES Ex —— Xu, 


207, 261 and 263 Dyer Street, Providence, R. IL. 


For steep or flat roofs. Applied by ordinary workmen 
at one-third the cost of tin. Circulars and samples free, 
\vents Wanted. T. NEW, 3 John Street, New York, 





will furnish a 
horse power with \% less fuel and water than any othe 
engine 
Send for illustrated Catalogue °. ¢ 
tion and prices, 





44 Washington St., NEW YORK 4 


WESTON’S PATENT 
SAR ETY 


CRABS ano WINCHES. 


Load Always “SELF SUSTAINED” 


AND 

“RUN DOWN” 

HANDLES CANNOT FLY BACK. 
ACCIDENTS IMPOSSIBLE, 


Can Never 


MADE ONLY BY THE 


YALE LOCK MFG. CO. 


Manufacturers, Engineers & Machinists. 
Principal Office and Works : 


STAMFORD, CONN. 
SALESROOMS : 

BOSTON, PHILADELPHIA, 

204 FRANKLAN ST. 507 MARKET ST. | 





CHICAGO, 
64 LAKE ST. 
» Hlustrated Catalogue of Light Hoisting Machinery sent on application. 


53 CHAMBERS ST. j 
10 Pag 





Is the Standard of Esellence 


AT HOME AND APROAD. 
THE A.S. CAMERON 


STEAM PUMP WORKS, 


Foot of East 23d Street, New York, 


-_ iin 








“NOLONINTIAM 


‘09 INIHOVW S114 





“Tad 





: —- 
c By Ge Brera TT) eh att aah ss - 
Ciena tae ae 


SCREW 


‘Slapjing Joo) aulyIey 


CUTTING LATHE IN, SWING ANY LENGTH 




















Joty 15, 1882. | 
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NIGHOLSON FILE CoO., 


SOLE MANUFACTURERS OF 


FILES anpb RASPS 


HAVINC THE INCREMENT CU 
Also, FILe&Rs’ TOOLS and SPECIALTIES, 
** Nicholson File Co’s” Files and Rasps. 
** Double Ender” Saw Files. File Brushes, Mile Cards. 
* Slim ” Saw Files. Surface File Holders. 
** Racer ” Horse Rasps. Vice File Holders. 
Handled Rifflers. Stub Files and Holders. 
Machinists’ Scrapers. Improved Butchers’ Steels. 


Manrfactory and Offices at PROVIDENCE, R. Les U.S. A. 





HENRY S, MANNING. EUGENE L. MAXWELL. CHARLES A. MOORE. 


MANNING, MAXWELL & MOORE, 


MANUFACTURERS OF AND DEALERS IN ALL KINDS OF 
Railway and Machinists’ Tools and Supplies, 
No. 11! LIBERTY STREET, NEW YORK. 


AGENTS FOR AGENTS FOR 


The Consolidated Safety Valve Co. Midvale Steel Co.’s Tires, Axles, Forgings and 
Morse Twist Drill and Machine Co.’s Taps, Dies, | Castings. 
Screw Plates, &c. | Saunder’s Corrugated Copper Packing and 


The Hancock Inspirator Co. | Gaskets. 

Worcester Machine Screw Co, Hoopes & Townsend's Nuts, Bolts, Washers, Lag 
Brady’s Emery Grinding Machinery. Screws and Rivets. 

H. B. Bigelow & Co.’s Engines and Boilers. Betts Machine Co.’s Gauges, &e. 

Smith’s Hub Friction Clutches. Niles Tool Works, Machine Shop and Car ‘Tools. 
Keystone Portable Forge Co. Westcott’s Lathe and Drill Chucks. 

Huntington Track Gauges. H. B. Smith Machine Co. 


PATENT COMBINATION RATCHET DRILL. 


The most durable Ratc:et Driilin the market. Priceslow. <A large stock constantly 


on hand. E. C. FELTHOUSEN, 


Manufacturer of 
HAND and AUTOMATIC CYLINDER? 
OIL PUMPS, BALL and WHEEL 
GAUGE COcKS, FLUE CLEANERS 





















Salesrooms, 59 and 61 Main Street, 
Factory, 72 to 80 Washington Street, 


' DEALERS IN 
PRENTISS & Mi MACHINISTS’, MANUFACTURERS 
. j AND RAILWAY 
No. 42 Dey Street, New York. TH i ul lj 
-. one 015 & NODDICS, 
AKRON IRON COMPANY, 
Ata, ©. 
PAT F N T Superior to any shafting in market for the following reasons, viz.: 
sold in the market, and, as a consequence, is admirably adapted for 
LINE AND COUNTER SHAFTING. 5th.—The surface is composed 
of MAGNETIC OXIDE OF IRON, forming a superior journal or 
bearing surface. 6th.—It is made of superior stoc 
AKRON IRON CO., Akron, O., Sole Manuf’rs, 
Or EK. P. BULLARD, 14 Dey Street, New York, General Eastern Agent. 
THE FULLER ELECTRICAL COMPANY, 
Dynamo Electric Machines and Eiectric 
Lamps, either for single lights or for from 2 to 20 
lights in one circuit. 
This apparatus is unexcelled for durability, 
For price list and further particulars, apply to 
THE FULLER ELECTRICAL COMPANY, | / 
44 East Fourteenth Street, NEW YORK. 
GEORGE WESTINGHOUSE, Jr., Pres’t. RALPH BAGALEY, -& Treas. H.H. WEST seer “06 SE, Sup’t. 
Is absolutely balanced at all speeds, and may be run from 300 to 1200 
revolutions per minute. Requires neither Lining, Adjustment, Keying 
up, Packing. Lubrication or Wiping. SKILLED FNGINEEKS ARE 
ENTIRELY DISPENSED WITH. Is especially adapted to direct con 
parts built strictly th gauge and interchangeable. 
DAMASCUS BRONZE. 
\ composition metal, unequale din strength, durability, anti-friction 
qualities and price. Send for illustrated circular and price list 


ist.—It is perfectly straight and round. 2d.—It can be rolled ac- 
of Russia Sheet Iron, rendering it less liable to rust or tarnish than 
shafting of the ordinary finish. 4th.—It will NOT SPRING or WARP 
Sizes made from % to 3 inches, advancing by sixteenths. Price 
having perfected their system of Electric Lighting, 
steadiness of light and economy of power, 
nection to high-speed machinery; also, for all general purposes of 
THE WESTINGHOUSE MACHINE COMPANY, 


curately to any desired gauge. 3d.—It has the beautiful blue finish 

IN KEY SEATiNG like most of the other manufactured shafting 
lists, with references and other information, furnished on application 
are prepared to furnish the Improved Gramme 

and requires less attention than any other. 

2 to 150 HORSE POWER. 

belted power. Workmanship equal to the best machine tools. All 
Works at Pittsburg, Pa 92 & 94 Liberty St., New York 


| BUFFALO, N. Y. 





























WM. SELLERS & CO. 


PHILADELPHIA. 


Shafts. Couplings, Hang- 
ers, Pulleys, Mill Gear- 
ing, ete., Lathes, Planers, 
1 rills, Shape rs, Bolt Cut 
ters, Twedell’s Hydraulic 
Riveters, etc Railway 
Turntables ‘and Pivot 
Bridges. G ifford Inject- 
ors, Sellers’ Improve 
ments. New Patterns. 
Simple. Effective. 


Alen 


New York Ofice, 


79 LIBERTY ST. 


ano Railway 
| Equipments. 


Machine 
SHOP 












C. W. LeCOUNT, South Norwalk, Conn. 
LE COUNT’S HEAVY STEEL DOC, 


With Steel Screws, Lath> Made and Hardened. 


FORCES 


Improved, without 
Belts, Bellows, Crank 











é This Dog is very heavy, anc i 
Pins, Dead Centers Or js warranted not ray sho 5 Ne - ae ale y~ 
Back Motion. with any work. pe s “ 3 "ARS 70 
Send for circwar. =e 4 84S 70 
=m Eo 5. 79° "80 
EMPIRE Sr. ee 
$s“ L118" 95 
a - Sa." 95 
2 . OSS 1,10 
0 4 6 or é 0, 3 “0.113 1.10 
So eae 1.35 
eet SS > 1.40 
2a “13.914 1.60 
CORDES, N.Y gf EMIS 
‘ 9 8 sn “Bs me 1,80 
eu “16.319 2.00 
we “1724 230 
JEROME B SECOR Be “8.419¢ +00 SS 
SG «wig 
2m 
* a & Full set, 19 Dogs, “sas 
’ 2 No 20. .6 1- 2in - 435 
° 7 . = cS « “31 .6 . 5.00 
\ I CT > > , © ® 
MANUFACTURER OF > 2 No. I 3.8in. 50 
£8 9.02719 0055 ley 
| AeA, Se ee 
eS Bick . 80 
ef “* 8.414 95 
am “10...11-2 1.10 
SD “1...1&4 1.35 
y a eget 1.40 
> Small set of ~ Dogs 
c % from 3-8 to 2 inches, 
IMPROVED WIRE FEED SCREW M. ACHINES, . 87.30 
over . veneer ins & >No, 14..21-2in...81 60 
GUN AND SEWING MACHINE TOOLS Sh wigs 1.80 
DIES FOR DRAWING, FORGING, ea. 16 2, se = 
ie la ces ag 7 
BLANKING, &c., MADE TO & & Set of 12 from 38 to 4 


ORDER. inches, $15.00. 


Manufacturer of 
THE SECOR SEWING MACHINE, 
Factory Cor. Broad & Railroad Ave. 
BRIDGEPORT, CONN. 
= tite eee ‘ae GVvLo IN 


Monitor, Hand, Speed and Back Geared 


LATHES. p THOS. DANIEL, R 





AND & POWER SHaP- 
ING MACHINES, Full 
length of stroke 6 in. May be 









Automatic cross 
feed, with 6 in. traverse. Ver- 
tical adjustment of table, 
5 inche 

For fuil particulars apply 
to 


desired 





BOYNTON & PLUMMER, 
Worcester, Mass. 





Slide Rests, Chucks and Brass Finishers Tools of ATTERWN MAKE 


the finest quality. 60 FULTON ST., NEW YORK. 
163 CENTRE STREET. N. Y. CITY Electrical and Intricate Core Work a Specialty. 
, . . 7 


JOSEPH B. MATTHEWS, 41 Center Market Space, Baltamore, Mid. 
Manufacturer ot the MATIVIIIRWs 
AUTOMATIC EIGH-SFPEBEED ENGINE, 


For Electric Lights and other purposes requiring steady, reliable power. The best and cheapest in the 
market. 25 H. P. for $500, Send for Circular. 


THE “MONITOR. ” FRIEDMANN’S 
Patent Ljectors, 


OR 


WATER ELEVATORS, 


For Conveying Water and Liquids. 


Pat, Oilers & Lubricators, &¢, 
NATHAN & DREYFUS, 


Patentees and Manufacturers, 


A NEW LIPTNG & NON-LIPNING INERTOR, 92 and 94 Liberty Street, 


NEW YORK. 
BEST BOILER FEEDERS IN THE 
WORLD. Send for Illustrated Catalogue, 


The Steam Frumps 
Made by VALLEY MA- 
CHINE CO., Easthamp- 
ton, Mass., are the 
\ oa Best in the World for 
ere Boiler Feeding and 


tet ale 58 WE: meade 
> 3) Sou) ae Gruss? ee fle SS ests aS other purposes. 


SA 
WORCESTER MACHINE SCREW CO. ‘ 























ahh SASS AAAS 
It LIBERTY ST NEW YORK 
MANUFACTURERS OF 


STANDARD MACHINE SCREWS. 








FOR ALL PURPOSES AND OF ALL SIZES. 


SPECIAL PATTERNS 


For Railway Water Stations, Oil Pipe Lines, Hydraulic Elevators, &c. 


HENRY R. WORTHINGTON. 


< $89 Broadway, New York. Boston Office, 70 Kilby Street. 
; St. Louis Office, 707 Market Street 
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THE E. HORTON & SON (0. 
Canal St., Windsor Locks, Conn., U.S. A. 
Only Manufacturers of the 
HORTON cit"iviti CHUCKS. 
CAR WHEEL CHUCKS FROM 30 TO 42 INCH. 






Send for Illustrated The only chucks 
Catalogue. made that use the 
patent jaw, with 

both face 


and bite of 
jaws ground 
perfectly 
true. 

A None genu 
ine without 
Hour trade- 
mark 


“The Horton 
Lathe Chuck.”’ 





H 





Manufacturer of 
Large Boring and 
& Turning Mills, and 
. Machinists’ Tools 
generally. 


"ACN “HRLSAHOOU 


“TAHOIN ‘d 








THE 


wD 


COMPENSATION 


GOVERNCR, 


acy, conven 
manship and design. 
Address, 


ROBERT W. GARDNER 
QUINCY, ILL. 


New York Agents, JAMES BEGGS & CO., No. 8 Dey Street 


HOISTING ENGINES AND ELEVATORS 


Safe, Durable and Reasonable in Price. 


Friction Clutch Pulleys and Cut-off Couplings. 


We manufacture the “Giant 
Friction Clutch Pulley 
known as the ‘* Captain.” "4 
the Best in the World for 
connecting the gearing of 
callender rolls, hoisting coal, 
logs or fre ight. Our Clutch 
can connect any amount of 
power, at any speed, without 
slacking the motive power in 
the least, and gives no shoc k, 
is easy to ship and unship, in 
fact, this is the only Clutch 
that can do heavy work satis- 
factorily. 


FRISBIE & CO. 











D. 
123 North Fourth St., Philada., Pa. 





E. GOULD & EBERHARDT, 


9710 113 N.J.R.R. AVE., NEWARK, N, J. 


New Gear Cutter, 


Entirely 









automatic 
in all 


movements 


Per- 


Will cut all 
fectly accurate. 


gears without attention 
Patent applied for. 





Unequaled for accur: | 
sa wan Q 
ience, durability,work | 


AMERICAN SAX CO 


AMERICAN 


MACHINIST. 





[Jory 15, 1882 











WM. T. BATE & SON, GUGUSUESCINMN-YoI0W= Was Way. alah 


CONSHOHOCKEN, PENNA. 
Manufacturers of 





The most Sescauiait, i Reliable and Durable. 


A large number of these boilers in use in the best 
establishments and institutions, showing Splendid 
Results in the way of economy, efficiency, dura- 
bility and convenience of cleaning. 
parties using Write for particulars. 





GAUGE LATHES, Band Saws, Kotary and Station. 
ary Bed Planers, Buzz Planers, Jig Saws. 


Hand Machinery. 





Also a large stock of Second 





THE ALLIGATOR WRENCH, 


Patented Aug. 3I, 1875. 
Teeth cut mane: Grips Round Iron or Pipe. 











TRENTON, N. J. 


THE DUPLEX INJECTOR. 


THE BEST BOILER 
FEEDER KNOWN. 


Not liable bes - out | 
of order. 
TE. Always 
delivers water hot | 
the boiler. Will start 
when it is hot Will | 
feed water through a | 
heater. Manufac- | 
tured and for sale by 
JAMES JENKS, | 
Detroit, Mich. 


p Holand & Thompson, 











Troy, N.Y. 
Manufacturers of the 


HOLLAND 


|LUBRICATOR 


) For lubricatir.g the valves & 
| cylinders of steam engines. 
Operating with down. 
} ward visible drop. The 
} Principle of this Lubricator 
is entirely new ;being the only 
/ one manufacture d operating 
witha downward visible drop, 
| anddoes not conflict with any 
| other Patented Lubricator. 
’-rotected with — Letters 
| Patent, granted July 5, 1881. 
G®™ A saving of from 50 to 90 
| per cent. in cost of oils 
For Sale by 
PRENTISS & CO, 
12" Dey St., New Y ork. 


PORTABLE and STATIONARY 
ENCINES 
And BOILERS, 


5to25H.P. Parts duplicate 
and interchangeable, specially 
adapted to run E lectric Light 
Machinery. Send for Cire — wi 


SKINNER & WOOD, Erie, 


DRAWING INSTRUMENTS 
AND MATERIAL, PAPER, &C. 

Ss. WOO LMAN, 
116 Fulton Street, New York. 


Fully oriced and illustrated Catalogues. 




















THE HANCOCK INSPIRATOR 





The Standard for Stationary, Marine, Locomotive 





AND ALL CLASSES OF BOILERS. 








OVER 31,000 SOLD IN 4: YEARS. 


Adopted by the Largest Mills and Manufactories. 





Send for Circulars to 





THE HANCOCK INSPIRATOR CO. 





3 
34 BEACH SDREET, 





BOSTON. 







We refer to 


HARRISON BOILER, Me 
' ant use by such concerns as ( 
a ond 
Weetamoc Mills, Sagamore Mills, Fall River, Mass.; 
ing, Boston, Mass.; 
A.T. Stewart & Co., Tiffany & Co,, New 
Hoboken, N 
City, N. J. Wm. Sellers & Co. , 8. S. White, Daniel Allen, Jno. 
Gardiner & Co. , Phosphor-Rronze Smelting Co. 
Evening Bulletin, Saturday Night, Philadelphia, Pa., and nume-. 
rous others. 

Franklin Institute Medal awarded for SUPERIORITY OF 
EVAPORATIVE 
FOR GENERATING STEAM AND DYNAMIC VALUE OF 
STEAM. 
tive Catalogue. 


Adapted for all Steam Purposes. 


rits have been proved pe, | ten to fifteen years con- 
1 


eney Bros., South Manchester, 
‘Wampanoag Mills, 
Sears’ Build- 
P: rovidence, RI: 


Wallace & Sons, Ansonia, Conn.; 


rown & Sharpe ste, Co., 

fork; Stevens’ Institute, 
N.J.; Matthiessen & Wiec her’s Sugar Refinery , Jersey 
Henry Bower, 


EFFICIENCY, ECONOMICAL CAPACITY 


Easily transported on mrile back. Send for Descrip- 





HARRISON BOILER WORKS 
15th and WOOD STS., PHILADELPHUTA. Pa, 








7599 | 
KEY SEATING MACHINE $55°2| 
SEND FOR CATALOGUE 


— ‘Wwe p. pAvl s3 
- NORTH BLOOMFIELD, 
“= ONT. CO. N.Y. 




















POWER PUNCHES, SHEARS, 
FIAMMERS. 


We make over 100 sizes of Punches and Shears, 


| Double and Single, 
in weight, and adapted for every variety of work 


The Double machines are equal to two Single ones | 


as each side is worked inde ~~ ndently. Also 


A 3 Sissy 
ee HIONED HAMMERS 


Of all sizes, unequ: ee ? for efficiency and durability. 


The Long & Allstatter Co., 


HAMILTON, OHIO. 


‘The Inventors’ Institute, 


COOPER UNION, 
3d & 4th Avenues, 7th & 8th Sts., New York City. 








Recently enlarge ad, the Inventors’ Institute now | 
| embraces, in addition to the suite of rooms oc- 


cupied by its PATENT LAW DEPARTMENT, the 


| INDUSTRIAL NEWS, and the officers of the Insti- 


tute, 9 large halls with full front and entrances both 
on 3d and 4th avenues as well as on 7th and 8th 
streets. The whole is open free to the public. 

Attention is invited to the advantages afforded 
for the exhibition under the most favorable aus- 
pices of improved machines, appliances and pro- 
cesses in all lines of industry and especially of new 
inventions. Ample power is furnished;proper care 
is taken of all exhibits. To NON-RESIDENT EX- 
HIBITORS the advantages of an established agency 
in New York ere afforded at moderate cost. 

For full parties address 

HE INVENTORS’ INSTITUTE. 


7 EL Eo 


Gist Sending ‘Del 


Adapted to rapid work with small 
drills. Its extreme sensitiveness 
prevents clogging and bre akage 
of drills. Has a swinging table 
with attachment for center drill- 
ing. Instantly adjustable to di 

ferent lengths of work. Over 00 
already in use, Send for cire ular 


DWICHT SLATE, 


HARTFORD, CONN 

















P, BLAISDELL & CO. 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 


















\LLEN'S 


HIGH SPEED AIR COMPRESSORS, 





Allen Engines, Stationary and Marine Boilers, Hoisting 
Machinery, Patent Evaporators and Condensers. 


JOHN McLlbAREN, 





RIVER STREET, HOBOKEN, N. J. 
FOR BEDUCING 
AND POINTING 

by compression or swaging COLD. Ma- 


chines manufactured under patents owned 
by Miller, Metcalf & Parkin, Pittsburgh, 
Pa. For machines or information, address 


S. W. GOODYEAR, 
WATERBURY, CONN, 


A. M. POWELL & CO., Successors to 








varying from 500 to 36,000 pounds, WIQHT & POWELL, Worcester, Mass., U.S. A. 





€$-wooopunys 


Tron Working Ma chit inery. 
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BRIDGEPORT BOILER WORKS, 


BRIDGEPORT, CONN. 
LOWE & WATSON, Proprietors, 


MANUFACTURERS OF 


The Lowe Patent Tubular Boiler, with and 
without Superheating Drums. Fourteen 
years’ use proves them the most durable 
and reliable boiler known, Gives dry steam. 
The process for combustion of the gases is in 
the construction and setting. Burns any 
fuel; obtains as much result from it as any 
boiler or setting with no more cost, and 
greater durability. 


ag Send for descriptive Cirenular. 





SCH UTTE € GOstz 






SEND CIRCULAR, 


FOR 


OFFICES 
12th and Thompson Sts., Philadelphia. 
A. F, UPTON, 7 Oliver St., Boston, 
POND ENGINEERING CO., 709 Market St., 
c. EF. KENNEDY, 194 15th St., Denver, Col. 
G.R. LOMBARD & CO.,1026 Fenwick St.,Augusta,Ga 


mRIN G, 


St.Louis | GEORGE A. SMITH, 


anufacturers 


INJECTOR, 


OVER 30,000 IN USE 


M-THE LEADING BOILER FEEDER. 


OPERATED BY ONE HANDLE. 


WORKING UNDER ALL CONDITIONS. 
WILL LIFT HOT WATER. 


POSITIVE IN ITS ACTION. 


AND WAREROOMS: 


A. ALLER, 109 Liberty St., New York. 

M. C. BULLOCK MFQ, UO., 84 Market St Chicago 
1419 Main St., Richmond, Va 
H. P.GREGORY &CO., 2 California St,,San Fran’co 






































Jury, 15. 1882. | 


A FIRE- PROOF NON- CONDUCTOR 


OF HEAT AND SOUND. | 


a 


Made from Slag of blast furnaces. Encases 
about 90% of its volume of air. —- j " Minera! Wel Ce 
grade about 25 Ibs. per cu. ft. s we ' 





PATENT FURNACE, 


SAVES FUEL AND INCREASES BOILER 
CAPACITY, 


CORRUCA'TED CRATE BARS, 


Suitable for Furnace Coal, 
Screenings, and all kinds of Waste Fuel. 


JAMES MAHONY, 73 Astor House, New York. 


Price, 1 Cent Per Lb. 





~ Tat LV ERSAL 


om 








PATENT PLATE PLANER. 


~~ HILLES BJGNES WILMINGT 











Planes 13 Ft. 10 In. Leng at pe beeting. 


Two separate tools arranged for independent adjustment. 
Steel screw fully supported and cannot be sprung or bent. 
boiler-makers, and more correctly. Made by 


HILLES & JONES, Wilmington, Del. 


FRICTION an ccevrch PULLEYS 


D CUT-OFF COUPLINGS, | 
JAS: HUNTER & SON, North Adams, Mass. 


Self-Oiling Hangers 


Manf. by 
Chas. C, Klein, 


Marshall and Cambria Sts., 
PHILADELPHIA. 

These bearings have been used 
over 12 months without re quiring 
attention or replenishing of oil. 
The cheapest kind of oil, while 
it remains fluid, answers as well 
as the most expensive. No tools re- 
bmn d to attend to the self- oiling 


Table acts as gauge for setting plate. 
Guaranteed to do the work of (ivelve 











TE4M PUMPS, AIR COMPRESSORS, 

Friction Hoisting Engines, Vacuum Pumps 

and Condensers, General Machinery, Steam En- 

gines. Capacity to bore cylinders 110 in. diameter 
and turn Fly Wheels of 24 feet. 


The Norwalk Iron Works Co. 
SOMTH NORWALK, CONN. 





Also Shatung, rriction Pulleys, Improved Couplings, &c: 


THOMAS D. STETSON, 
PATENT SOLICITOR & EXPERT, 


No. 23 Murray St., New York. 


SHEPARD’S CELEBRATED 
$60 Screw Cutting Foot Lathe. 


Foot and Power Lathes, Drill Presses, 
Scrolls, Saw Attachments, Chuc ks, 
M: indrels, Twist Drills, Dogs, Calipers, 

‘Sun Light” Gas Machines, ete. Send 
for catalogue of outfits for amateurs or 
artisans. Address 

H. L. a Ae & CO., 
341 & 3483 WEST FRONT STREET, 

CINCINNATI, OHIO. 


KORTING 
CONDENSER. 


For Steam Engines and Pumps, 








Pressure Reducer, 
FOR 


Steam, Water, Air and Gas. 


Automatically reduces the pres- 
sure in pipes to any desired extent, 





Ross Fluid 


Manufactured by the 


Ross Valve Co. 
652 RIVER 8T., TROY, N. Y. 
Simplest! Cheapest! Best! 








Send for Circular. 





Requires no Air Pump and no found- 
ation. Only 15 ft. height of water re- 
quired from level of water supply to 
discharge pipe, instead of 34 ft.,whether 
above or end engine cylinde or. Has 
fewer parts, and is lower in price than 
any other c ondenser. 
giving full information. 


For every class of Steam Engines, 
Steam Pumps, Vacuum Pans, &c. 


Guaranteed to Save 20 to 25 SCHUTTE & GOEHRING, Manuf’s, 
per cent, of fuel, or gain 25 Offices and Warerooms : 


to 30 per cent. in power, 12th & Thompson Streets, Philadelphia, 


A, Aller, 109 Liberty St. New York. 


Wouo. WORKING [WACHINERY, 


wa-Universal Wood Workers, Planing, Matching, 
Moulding, Band and Scroll Sawing Machines, 
Carriage, Wagon and Wheel Machinery, ete. 
BENTEL, MARCEDANT & CO., 
HAMILTON, OHIO, U.S. A. 


Send for pamphlets, prices, 
ces, &e. 


HENRY W. BULKLEY, 


149 BROADWAY, N. Y. 


B. W. GRIST & CO., 


imam, READING, PA. 


U.S A. 


referen- 























“th MANUFACTURED BY + 


RW: Rex FORD 


(No. 6% Srreet, “P< 

BR ounce OMILABDELP RIA. 

A FILE OF HIGHEST GRADE FOR 
y PRACTICAL MECHANICS 3.4% 9° °O9 


Manuf’rs of 


HORIZONTAL 


AND 


VERTICAL 


Steam 





DEAN BROS’ 
STEAM PUMP WORKS, 
INDIANAPOLIS, IND. 


Boiler Feeders, Fire Pumps, 
Pumping Machinery 
for all purposes. 


Prices furnished 
on applicaion, 





x 
~ 

z 
% 
§ 
@| 
“| 


AMERICAN M ACHIN IS’ 


\ye CORTLANDT STREET, | 


) bearing on each thread of the worm and 


| Screw, but we are cutting 











“An Exploded Theory.” 


That is what the uninformed say of the Hindley 
worms and gear wheels 


by which we get a full 
greater «| 


on Albro’s Patent Machine, 


accuracy in the gear than can be obtained by any 


other method of cutting. 


VC 


Roe, 


CLEM ¢ 
avd x Ala 


BUILDERS OF 


levators & Hoisting Machinery, = 
| 443 Cherry Street, Philadelphia. 
| Branch Office, 108 Liberty St., New York. 


KS PAT.DROP PRF 
BLAST FORGHSS. 








CHIME WHISTLE. 


PEC sy) 


ASTEEL & IRON DROP FORCINCS, 


Drop Dies and Special Machinery. 
BEECHER & PECK,NEW HAVEN CONN.§ 


Fox Lathes, 
‘Turret Head Lathes, 





CROSBY STEAM GAGE & VALVE CoO, 

J. H. MILLETT, Pres’t. GEO. H. EAGER, Treas, 

GEO. H. CROSBY, Sup't. WALTER P. CLARK, Sec’y 
Sole Propnetors and Manufacturers of CROSBY'S 

/ Adjustable ** Pop” Safety Valve, 

improved Steam Pressure Gage. 
Self-Closing Water Gage. 
Improved Steam Engine Indicator, 

Sole Manufacturers and General Agents for The ** VIC. 
TORY»? Steam Cylinder Lubricator, “Single Bell Chime 

Whistle,” ‘* Bay State Steam Muffler. ¥ and all instruments 

for use on Steam Engines. Boilers. &c., send for particulars, 


AND 97 OLIVER ST., BOSTON, MASS. 


SWIVEL HEAD ENGINE LATHES, aew Qs. & 


‘GEORGE GAGE, Warerrono,N.v. rough In Sectional Safety Steam Boiler 


ABSOLUTELY SAFE FROM 
THE R EID on tage _ sone | EXPLOSIONS. 


and greatest Capacity of any | Unequaled in Economy 
in the market. Sold by all | of Fuel and Rapid 
first-class Machinists’ Supply | Generation 0 
Stores. Manufactured by } Dry Steam. 


> CHAS. H. REID, 











} 


All parts interchange- 


able. Easily ha 6 in 
cRIRY caNW »laces inaccessible to 
DANBURY, CONN, Sther bolless. Altered or 





enlarged by any ordinary 
machinist. Shipped in 
vackages wena under 
50 Ibs. each ow in 





price and first-class in 
material and workman- 
ship 

Over 260,000 H. P. in Use for all purposes. 
Catalogues and Conclusive References mailed to 











FIRST CLASS 





any address. Drawings and full instructions for erection 
furnished with each boiler, making errors impossible. 


ABENDROTH & ROOT MPG. CO. “Ss‘W York: 


NEW YORK. 
AGENTS : 


M.C. BULLOCK, 80 Market St., Chicago. II. 
ALEX. E. anew N, 130 Water St., ‘Cleveland, Ohio. 
ara ROR: RTS & CO Davtan Ohta 


W. C. YOUNG & CO., Worcester, Mass, 


Manufacturers of 


ENGINE LATHES, HAND LATHES, 


| Foot Power Lathes, Slide Rests, &c. 


ATES & BOILER SETTING. 


Furnish permanent and perfect protection 
to the boiler front and supply heated air at 
the bridge wall to aid in :ombustion of gases. 


Ask your Boiler Maker for it. 
Manufactured by 


Cohoes Iron Foundry and Machine Co, 
COHOES, N. Y. 


Machinists’ Tools, 
F.C, & A. E. ROWLAND, 


NEW HAVEN, Conn. 


POND ENGINEERING COMPANY, 
ENGINEERS AND CONTRACTORS OF 


Steam and Hydraulic Machinery, 


709 Market St., St. Louis, Mo. 
130 W. Second St., Cincinnati, 
SEND FOR CIRCULAR. 


JONES’ innnegil ie 











Oo. 








Send for circular 








KENSINGTON ENGINE WORKS, (Limited,) 


Vienna and Beach Sts., PHILADELPHIA. 


ENGINEHRS AND MACHINISTS, 
Manufacturers of 


BUCKEYE Automatic ENGINES 


For Middle and South Atlantic States. 
MACHINERY BUILT TO ORDER. 
Wu. L. 


Chucks, 


SPECIAL 


H.C. FrRaNcis, Manager. Joun T. 


Westcott’s 


Boyp, Engineer. 


Combination Lathe 
Both Scroll and Geared. 


Greater capacity. Jaws 
reversible. No projecting 
screws in the rim. Move- 
ments independent, unl- 
versal and eccentric. 


Oneida Steam Engine 
ald Foundry 0. 


ON£IDA, N. Y¥ 


SIMPSON, Supt. 








Se end for circulars. 


“THE HARTFORD AUTOMATIC CUT- OFF ENGINE: 


Close regulation and best 













Suilt for Heavy and attainable Economy of 
Continuous Work,and Fuel. Circular and Prac- 
adapted to any re- tical Treatise on Steam 





quired speed Engineering sent on ap- 


plication. 

The Hartford Engineering 
Company, 
HARTFORD, CONN. 
New York Office, 


Rooms 78 and 73 Astor 
House. 





















Hill, Clarke & Co., Agents, 
36 Oliver St., Boston, 
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MORSE TWIST DRILL & MACHINE COMPANY, |THE STOW FLEXIBLE SHAFT |IMPROVED CRANK PLANER, 











NEW BEDFORD, MASS. OPERATING MADE BY 


Sole Manufacturers of ~ } R. A. BELDEN &C0 
PORTABLE TOOLS : sr 

RAIGHT-LIP INCREASE TWIST DRILL, masa | By paxcury, conn. 
See — = < ' . 


+a Drilling, Tapping, Ream- : ral A valuable tool for Die 
. j Fr Work and other planin 
= requiring ashort andra id 


Manufactured by 3 variable stroke. 
Planes 16 in. 


= ; STOW FLEXIBLE SHAFT CO, eT 2 high and wide, and 
pape 3 a ZO Limited. i al Sha has 12 in, stroke, 


oe 1505 Penna, Ave., Philadelphia ln oe Sh aoe retam 


SOLID AND SHELL REAMERS, BEACH’S PATENT SELF-CENTERING CRUCK, BIT STOCK DRILLS. 
Drills for Coes, Worcester, Hunter and other Hand Drill Presses. Drill Grinding Machines, Center and . ’ f — ete 8 Wrought 
Adjustable Drill Chucks, Taper Reamers, Milling Cutters, and Special Tools to order. H “iaticdes s | . : — am rs a 
All "Fools Iexact to Whitworth Standard Gauges. oe = : ions. Power feed 
GEO. R. STETSON, Sup't. EDWARD S. TABER Pres’t and Treas. H i METAL PACKING ~yF in all directions. 


ing, Polishing, &c. 














4 For Piston Rods,Vaive 


an — ty _ aH Z = <: 
iim A Stems, &c. BRIDCEPORT 
PORTABLE CRANK PiN MACHINE. | | l MSY Adopted and in use by the 2 WRIGH + Conn. J 
; | nil a. ee MANUFACTURER OF 
— J mG gine Builders oe 
tor taping “ele a 3 Be] | shipCompanies within the | Lathes and Planers, 


80 JOHN ST., N. Y. a) *oreizn countries. FROM THE LATE WOOD, LIGHT & CO.’S PATTERNS, 





crank pins in posi 


L. KATZENSTEIN & C9, 


tion and while 


wheels are under UM 169 Christopher Sts, N. Ys 
= STEEL AND FILES, waeieni oe 


| 
| 
| 


, | 
J = SS SS ee | 
te : | 
, EXZAMMERS | 
L. B. FLANDERS MACHINE WORKS, | is dad Ws Gs F ‘ial MACKENZIE BLOWER 
Jarranted Cast Steel, for es, nches, Drills, 
PEDRICK & AYER, Prop’'s. Turning Tools, Taps, Reamers, &c. 
| 
| 
| 


Iaving formerly been a contractor in building the 
same, will give first-class work to all who 
favor me with their orders 


CRITCHLEY’S PATENT EXPANDING 


REAMER. 











1025 Hamiiton St., Philadelphia, Pa. IMP’D MILD-CENTRED CAST STEEL MADE BY 
| 


New Descriptive Cireular on application. 


LAMBERTVILLE IRON WORKS, ————— SMITH & SAYRE MFG C0. 


ro Memnctarer ot 0s _ =o ae H. BICKFORD, 245 Broadway, New York. 


Manufacturer of = BAS NO BOUAL | [ | e Mf Co 
« A PRESS- ' ‘ 


FOR 
a ( URE BLAST. 
i ‘ GIVES A DEFT- OFFICE AND WORKS: 
( Vids NITE QUAN-| 
eae (2 TTY OF ATR | 938 to 954 RIVER ST., 
\sa » without refer- | i AND 


ence to condition | 67 to 83 VAIL AVE 
AN EXCLUSIVE —— 
> SPEED AND = TEROoyYyY, B® 7. 
i. ee SPECIALTY. we cn POWER LE a ° 
— - e pa ENO IN es N. W. Corner li Se BLOWER. VALVES Double and. Single 
AUTOMATIC STEA | re cual i toa in cutside an 
5 ‘ § tc., f 
: Also, Plain Slide Valve Engines. | wit Pike and Front Sts. REQUIRED PRESSURE 7 inside Screws, Indicator, eto., for 
Send for Circular. LAMBERTVILLE, NEW JERSEY. Ge ZS AT 50 to 100 REVOLUTIONS PER MINUTE. f) bs Also, 


“he. CINCINNATI, 0. a 
“THE NATIONAL CHUCK =O Bw FIRE HYDRANTS. 


= BUFFALO 
T ) (} | c : — poten cneniene se A. La dono gaa & CO., 
FOR ‘ anutacturer o 
: , MACHINISTS’ TOOLS. 


Machinists, Engineers, Model Makers Aq 2 a IMPROVED UPRIGHT DRILLS 


and all classes of Mechanics can find durable,easiest | with Lever Feed, and Wheel Feed with Quick 
TOOLS to suit them at *(* : working, and | Return Motion. 


(( A = in every way 
— : 184to188 WASHINGTON STREET, 


NATIONAL MFG CO.NEW HAVEN.CONN A. J. WILKINSON & CO EN) The Bes Para 
J. A. FAY & CO., Gio t's A  * GATALOGUER FREE. : — BUFFALO 


BUILDERS OF IMPROVED FORGE CO. 


Wood - Working Machinery. ™ . kk yeti MT worcester, 
Embracing nearly 400 Machines for | 4 ih ; ‘ fel f WHITCOMB MANFG@ co MASS. 
a a nl : + : . va) f ] N m } e 
Planing & Matching, wl | ae 4 Oy WORCESTER, MASS. 


Manufacturers of 


foes 





smog - 


Manufactured by CRITCHLEY & WHALLEY, 
Send for Circular, PORTSMOUTH, N. H. 
































Surfacing, Moulding, Tenoning, Mor- 











tising, Boring, and Shaping, &c. " if 7 i f Hand & Power Shears 
Band, Scroll and Circular Saws, others for ease in working, 
etc. All of the highest standard of 
EY W. MASON & NEW HAVEN, CONN. _ SIMPLEST %& BEST, Made of Steel through- 
. EF .TRACY = — Jae it. Runs perfectly 
. : ; true. Sold at all Mach- 


Yertety and Undvorsal a ~ If ‘” And Punches all sizes. 
WOOD WORKERS. sie 5 ca | i these eae ciateie 0 
Treoutp suachines, ene ane nif : es durability and simplicity. 
| ow th => KEYSTONE INJECTOR Ta 
W. H. DOANE, Pros’. bp. L. LYON, Sev New Haven Manf’g Co. ALMOND DRILL CHUCK. 
_. .VOLN co. BOILER FEEDER 
Friction Pupmovioewoe. eet. Lathes, Planers. Drills, &c. | eg eel Manrco By € . ay work ‘required, of 
RGLIPSE “icra” ENGINES | ssneen crrreeinee ennee 5 ag EAE re tLuoxn, 
AAC PHILADELPHIA PA.' \ D o Hee 2 
IMPROVED ADJUSTABLE STOCK AND DYES | | —_ssorvor' ewes N $4 Pact St, Broclna,H. 














Stationary 








Engines. WE CHALLENGE THE WORLD FOR ITS EQUAL 
ecaaeiiees FOR PIPE AND BOLTS, RUPFEIWNER de Dursszy, | Howes d Phill 


pS 
: Cum t 4) 
Portable Cir- ‘ ANA,  ¢, ms <mpeay ie —_ l W 
cular Saw —u~f opt oy «an a ()—= a : ———= a rh or i 
8. . 1 bl Qt , = < 1 an f 

Mill acoll (i \y : | Newark, N.J. 
Threshers & 8.6.75, 0CT. 8.1% : <= 

Separators. 7 : Patentees and Sole Manufacturers of the Excel- oy 

Tapped to the U. 8S. and Whitworth Standard | sior steel Tube Cleaners. $100 perinch. Most lib- 
Send for Catalogue and say where you saw this, Gauges. Adjustable to all variations in the size of | eral discounts to dealers. Send for circular. 

x : fittings. Can be resharpened without drawing the 
Possessing prac- 


femper by simply grinding them. L : MACHINE MOULDED MILL 
F P : C K & C oO tical advantages appreciated by all mechanics, Cir- 
- culars sent free on application. G i+ A R I N G 


Waynesboro, Franklin Co.,, Pa. Manufactured by F. ARMSTRONG, Bridgeport, Conn. 


+ SHAFTING, PULLEYS, ETC., 
In great variety of sizes. Castings or finished work 
ia furnished the Trade at favor- 
® 5 Ey able rates. 


MANUFACTURERS OF THE ORIGINAL a LEFFEL TURBINE Manufacturers of 


LX.L. Y WATER “25... 


- ee. Se GEAR CUTTERS, 


Pipe Cutting & Threading Machine, = : ; L MANUFACTURED BY i 

BEWARE OF IMITATIONS, : 1 ; POOLE & HUNT — ’ 
y ’ ® i . - A j oO 

None Genuine without our Trade-Mark and Name. ’ , i i! Presses 
Hydraulic Oi! Presses & 
P STEAM AND GAS FITTERS’ HAND TOOLS, = Seitimore, Md, | Veneer Cutting Machin- 
. : : : AINE G& LAUD, | ery, Shafting & Gearing. 
Pipe Cutting and Threading Machines, | aarsenrk. PAINE, ) WASHINGTON, | Heavy Plauers a Specialty, 

For Pipe Mill use a Specialty. strony’ ag wy’ eee ( C. | One 48x 48x 12’ Planer f 


s it f Patents and Attorueys in | and One 10 in. Slotter in Ga 
Send for Ciroulars YONKERS, N. Y.| prolistiors.ct we , 


Boilers. ASCE: Schuylkill Falls, Philadelphia, 


3 
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WOODBURY, BOOTH & PRYOR. 


ROCHESTER, N. Y. 


Manufecturers of 


Automatic Cut-Off; 
Fixed Cut-Off 
and flide Valve 
STEAM 
ENGINES, 
Tubular Boilers. 





HEWES & 





Tubular Boilers and Steam Fittings. 


Contracts taken 


P Manufactayers of 


The ALLEN PATENT 
IGH-SPEED 
ENGINE, 


. 
Both Condensing and 
Non-Condensing, espec- 
ially designed and con- 
structed for the Rolling 
and Cotton Mill Trade, 
and all establishments 
requiring an absolutely 
uniform and economi- 
cal power. 


ior complete Motive Power Outfits. 





KELLY & LUDWIG 


NEW IRON WORKING MACHINERY 


ENGINE LATHES. 


38 inch, triple geared (bed to suit). Fitchburg. 
28 inch swing, 18 toot bed. Fitchburg. 
26 18 ne Fitchburg. 


24 * “ 14 and 16 8 Fitchburg. 
St “ 12 and 14 +6 Blaisdell. 
29 «6 “ 14 ss Fitchburg. 
20 « “ 12 ‘“ Fifield. 

19 «“ “ 10 and 12 a Gray. 

18 ¢§ “ 10 aud 12 66 Blaisdell. 
17 «6 “ 6 e Johnson. 
16 « “ 6and 8 oe Fitchburg. 
14“ “ 6and & $6 Fitchburg. 
13 «6 ‘“ 8 “ Blaisdell. 


PLANERS AND 


30 inch x 30 inch x 8 foot, 
25 inch x Wiuch x 8 toot, 
30 inch x 30 inch x 10 toot, 


SHAPERS. 


Fitchburg. 
Fitchbury. 
Hewes & Phillips 


PHILADELPHIA, Pa. 
On Hand or for Quick Delivery: 


Write for prices and particulars. 


Fitchburg. 


10 inch stroke shaper, 
Blaisdell 


15 inch stroke crank planer, 
10 inch stroke shaper, 


DRILL PRESSES. 


60 inch radial drill, double-geared, self-feed, planed 


and slotted bed-plite with portable table. Best 
English make. Weight 4 tons. 
48 inch racial drill, self-feed, double gearing 
slotted and p laned bed. Betts. 
30 inch, back-geared, automatic, Prentice. 
2 inch, back-geared, self-feed, Fitchbur.. 
25 inch, quick ret iD. Blaisdell 
19 ine a Blaisdell. 


iSinch, “ Blaisdell & Fitchburg. 
2, 3, and 4 spindle drills, Garvin. 
15 inch swing, 5 toot bed, Fox Lathe, Gage. 
No. 2 (14-1) Bolt Cattters, Merrimans. 
Power oid Hind Millers, Garvin, 





MECHANICAL DRAWINGS. 


Copies or Tracings of any class of machinery made 

y used in Europe. 2000 designs WOuUD & 
RICHMOND, Mechanical Engineers and 
Draughtsmen. 176 Broadway, N. Y. 





New and Second-Hand Iron Working 
MACHINERY. 


Two Engine Lathes, 42 in. x 16 ft. Triple Geared. 
Ames. New. pune l 

One Engine Lathe, 28in. x16ft Ames. New. 

Ose 28 in. . I7 tt. Fifield, ‘* 

Oae ‘* id "28in. x 21 ft. ” id 

One ‘** s 24in,xi4ft. Ames, “ 

One “ es 24in.x 12ft. bg ti 

One “ a Min. x 10t “6 sed 

Three Engine Lathes, 20in.x12ft. Ames. New 

‘lhree se 20 in. x bv ft. “6 6 

Three ‘** ss 20 in. x 8 ft. 6s “ 

One “ ** 20in. x 10 ft. Jones&Lamson. New. 


Two Engine Lathes, 18 in. x7ft. Armsiey & Harring- 
ton. Goud order. 

One Engine Lathe, 16 in. x 6-7-8 ft. 
Tool Works. New 

Six Engine Lathes, 16 in x6 ft.-7ft. x 8 ft. Ames. New. 

One * bd 
New. 

Twe Ei igine Lathes,14in.x6ft. Star Tool Co. New 

Six . 131n.x6ft. Ames. New. 

Two * % 13 ft. x 5ft. w6 i 

Six Hand Lathes ivin.x5ft. Hendey. 

One Crank Planer, 12 in. Belden. New 

One Planer 16in.x3ft, Belden. New. 

One * 20 in. x4tt. Lathe & Morse. Good order 

One “* 20in.x4¥ ft. Putnam. New. 

One * 24in. x 6 ft. Good order, 

Two “ @4im.x6tt. Ames. New 

One * 28in.x6tt. Gleason. New. 

Une “* 38Tin. x10ft. Second-hand, Good ord:r. 

One 6in,. Stroke Shaper. Boynion & Plummer, 

Two 9 in. stroke Shapers. Hewes & Phillips. 

One 10 in. Stroke Shaper. Pratt & Whitney. 

One 15in. Stroke Shaper. Hendey. Nev. 

One 10 incn Stroke Snaper. Gould & Eberhardt. New 

One 24 in. Stroke Shaper. Hendey. New. 

Three Screw Machines. No.1. Prat! & Whitney. 
Good order. 

One Screw Machine. Secor. No, 2. 

One Screw Machine. No. 3. Plain. 
ney. Good order. 

One Screw Machine. No. 2. 
ney. Good order. 
Three 4 Spindle Drills. No, 2. 
One 4 Garvin, 

One 38 bad e “6 
One 6 e ns Nc 
Two 20 in. Upright Drills. 
One 24 in, Upnght Drili. 
One 30 in. nid “0 
One 38 in, $6 “ 
Three Sensitive Drills. 

3 No. 2 Profiling Machines. Pratt & Whitney. 

One Die Sinker. Pratt & Whitney. 

20 Lincoln Millers and Vises. Guod order. 

One No. i Hand Miller, Pratt & W hitne »y. Good or rder, 
One No. 2 

One No, 1 Miller Power, *‘ os as 

One No. 3 Garvin Hand Miller, New 
One 10 ib, Air Hammer. Hotchkiss, 
One 200 lb. Bradley Hammer. Al. 
One 60 Ib. Bradley Hammer, New. 
Two 400 lbx. Drop Hammers, Merrill. 
All sizes Bradley Hammers furnished to order promptly 


E. P. Bullard, 14 Dey Street, New York. 


General Eastern Agent tor 


Bridgeport Mch. 


New. 





Wire Feed. 
Patt & Whit- 

Plain. Pratt & Whit- 

Pratt & Whitney. 
Good order. 

New. 

“te 4 “ 06 
Prentiss. New 

Ames. New, 

Prentiss, New. 

New Haven. New 


Good order, 


AKBON LRUN Cu'S Patent Hot Polished SHAFTING. 





CONCAVE MOULDING CUTTERS, 
For Cabinet, Car and Mill Work, 
. : MOULDING 
AlsoREVePSIbe | MactiNes 
Manufactured by 


MORRIS L. ORUM, 


448 North | 2th St., Philadelphia, Pa. 
[2 SPECIAL MACHINERY TO ORDER. 





15in. x 6ft. with Turret. Flathers. 


New aut, scout Naud Macninery. 


1 Engine L athe” A i‘ 3; g tt. 9e2. & Bogert. New. 
1 ee “ I4in. x 6ft. Star Tool Co. 
1 " sa 15in. x 6 ft. “6 
1 « o 16in.x6,7&S8ft. Bridgeport. ‘ 
1 “6 13in,x6ft. Ames, * 
1 “ i6in, x 7ft. Ames. _ 
1 «§ sb 18in. x 8 ft. Lodge & Barker. * 
1 «8 +6 24in, x 12 ft. Fifield. si 
a “ 30 in. x 16 ft. Perkins. - 
1 ss sd 22in. x 18 t. 6 sad 
1 - = 24 in. x 16 ft. saad sal 
| ts 24in.x12ft. Michel. ne 
, 46 12in. x 5ft. Prentiss. a 
l " ais 12 in. x 4 ft. “ sd 
1 Fox a 15in.x 5ft. Pike & Dean. * 
1 15 in. x 4ft. Turret Lathe. Lodge & Barker. 
1 Plain Kugine Lathe, 16in. x 4 ft. a 
1 Pl ine r, 28 in. x 28in.x 6ft. Al order 
1 Win, x 16in, x 3 ft. id 
1 24 in. x 24 1n. x 6 ft. bie 
1 Upright Drill, :6in. Prentiss. wi 
1 20in. Upnght Drill. “= . 
1 30 in aid vie va 
1 20in. Shaper. Gould & Eberhart. 
1 15 in. Shaper 66 
1 Pratt & Whitney No, 2 Screw Machine. Fair order. 
1 Schlenker Bolt Cutter to take sizes from 4 to 14 
inches inclusive, New 
1 Millitg Machine. A1 order. New. 


1 Nur Tapper, 7 Spi dies. New. 
NEW YORK AGENCY OF THE TANITE CO., Ane 
GRANT & NTI RT MACHINETOOL W ORK 


H. PREN COMPANY, 


SS & 
42 Ny {Seer NEW YORK. 


Gould. | 





| Started Instantly by a Match, 


49 & SIN. SEVENTH ST. 





“THE PORTER - ALLEN 
~ y: . Be aS) eae: and Treas. 








16 


HIGH SPEED ‘ENGINE. 


9. T. PORTER, Vice-President. 
. B. RIC HARDs, Superintendent. 
THE SOUTHWARK 
FOUNDRY & MACHINE 
CO., Philada., having 
largely increased its 
facilities is now pre- 
pared to fill all orcers 
for the Porter-Aller 
Engine contract 
time. 
Orders 
Iron and 
ings in the rough. 
Address the 


pany, 430 Washingtun 
Avenue, Phila., Pa. 


on 


solicited for 
Lrass Cast- 


Com 





PHILLIPS’ IRON WORKS, JARVIS PATENT FURNAGE sfonwsbiitts, 


FOR SETTING 


Economy of Fuel, with increased ¢ sapac ity of steam power. 


The 
STEEL, 





And 130 W. Second St., Cincinnati, 


» same 
utilizes the waste 
Will burn all kinds of Waste Fuel without a blast, includ- 
ing screenings, wet peat. 
slack coal, &e. 
Send for circular 


BERTON & NICKEL, New York Agents, 


as the SremaAns’ Process OF MAKING 


principle 
gases with hot air on topof the fire. 


wet hors. sawdust, logwood chips, 
A. F. UPTON, General Agent, 
7 Oliver St. (P.O. Box 3401,) Boston, Mass. 


No. 92 Liberty Street. 


POND ENGINEERINGCO., Western Agents, 


709 Market Street, St. Lotis, 
Ohio. 





NEW OTTO. SILENT GAS ENGINE. 


Workin 
Coal, 


without Boiler, Steam, 
Ashes or Attendance. 

it 
gives full power immediately. 


When Stopped, all Expense Ceases. 


No explosions ; No Fices nor Cind- 
ers; No Gauges; No Pumps; No 
Engineer or other attendant while 
running. 





Unsurpassed in every respect for 
Hoisting in Warehouses, Printing, 
Ventilating, Running small Shops, 
ete. 2,4 and 7H. P. and upwarc 8. 


Built by 
SCHLEICHE?, SCHUMM & CO. 
N. E. Cor. 338d & Walnut Sts. 
PHILADELPHIA. 


Boston Agency, HILL, CLARKE & CO., 36 & 38 Oliver Street. 
New York City Agency, A. C,. MANNING, 38 Dey Street, 











ANVILLE — <yarens. 
fn PLANERS AND AND SS oicT BY 
HENDEY MACHINE CO. 
Wo.coTTVILLE CONN. ) ly 
SEND FoR CATALOGUE - 






LZ C) 








The Hendey Machine Co. 


TORRINGTON, CONN., U. S. As 
Manville Patent Iron Planers and Shapers, 


15 i- Shapers, 24 ft. x16 in.,5 ft. x 
Win., 6 ft. x 24 in., 8 ft. x 24in. P aners, Amateurs’ 
Hand Planers, with chuck and centers, Hollow 
Steel Spindle Hand Lathes, Brass and Wire Slitters, 
Spring Chuck, and Common Clock Lathes. Cata: 
logue gives many names of users of our tools. 





in. Shapers, 3 





NEW & SECOND-HAND MACHINERY, 
June 27, 1882. 


1 Engine Lathe, 14 in. swing x 6 {t. bed. 
Hand. “We 

1 Engine L athe, llin. swingx 5 ft. be od. 

1th, * “24th. 

1 Hand « 120in, 3% x4ft. ** Young. ” 

1 Back Geared Foot Lathe, 9 in. swing x4 ft. bed, 
with Slide Rest and 2 C hucks, mounted on wooden 
bench. second-hand. Good order. 

6 Leader Foot Lathes. New. 

Bngy’s Foot Lathes. Nos 1 and 2. 


Ashton 


New. 
* Prentice, New. 


_ 


New 


Polishing ‘‘ Small and Large. New 
1 Upr ght Drill, 2 Spindles. Garvin. 

1 Sensitive Drill - 
3 Light Drilling Machines. “ 


A full assortment of Lathe Attachments, Counter- 
shafts, Chucks, Driils, &c., &c. 
FRASSE & COMPANY, 62 Chatham Street, N. Y¥ 
IRON PLANERS, 
DRILLING MACHINES, 
ENGINE LATHES, 
IRON SHAPERS, 


ENGINES & BOILERS 


A GENERAL LINE OF 
IRON AND WOOD WORKING 


MACHINERY. 
TOOLS &SUPPLIES 


In Store and to Arrive. 


O. L. PACKARD, 


Milwaukee, Wisconsin. 








ALLEL, 


CLARKEHK & OO)., 
36 OLIVER STREET, BOSTON, 


MASS., 


AND 


800 NORTH SECOND STREET, 


ST. LOUIS, 


IRON WORKING MACHINERY. 


Complete List of Tools for Quick Delivery Furnished on Application. 


PARTIAL LIST OF TOOLS ON HAND, 


40 inch swing, 12 foot bed, Triple Geared Gleason Engine Lathe. 
28 « <o 96 ‘8 * Ames Shafting Lathe. 
26 * “o 95 6 * Powell Shafting Lathe. 
_. * oe 2 * - * Engine es 
Iron Planers. 
36 in. x 36 in. x 13 ft. Betts Machine Co. Planer. 
30 in. x 30 in. x 10 ft. Whitcomb Mfg. Co. “ 
27 in. x 24in.x 6ft. Pond Planer. Second-hand, in good condition. 


SEND FOR ILLUSTRATED CATALOGUE OF MACHINE TOOLS. 








WM. MUNZER, 


Manufacturer of 


IMPROVED 
CORLISS 


ENGINE. 
> Ist AV.cor, 30th St 


New Y ork, 





Sacend-Mand & New 
MACHINERY. 


June 29, 1882. 
The following New and improved Machinists Tools 
are part of what we have for early delivery 


1 30 in. x20in, xSft. Planer New June, 
1 42 in. Swing, 16 ft. bed. New Envine Lathe. June 
1 42 in. go ft. °** bid *e = ee 
1 36 in “ 12 {t. Ld “ “ “ Ld 
1 22 in. swing, 13% ft. Bed Engine Lathes. June. 
8 19in. swing, 10 ft. Bed Engine Lathes. * 
1 1lin. Shaper, 25 in. Traverse, June. 
The tollowing on band 
30 in swing, 18 ft. Bed Engine Lathes, New. 
26 1D 16 ft. te “6 New. 
Sin. * 12 ft “ of 
22 in 48 11% ft. ¥ as ie 
22 in. sa 12 «ft. : =" 
19in. 8 ft. e sd 5 
18 in. “ S ft. “ “ “a 
isin, i - ss “ Tilting carriage, 
isin, “* 6 ft, as New. 
Square Arbor Fox Lathe. New. 
15in. swing, 9 ft. Hand L athe. New. 
12 in. ‘“ 6 tt. i se 
10in, ‘* 4% ft. Bed Hand Lathe. New 
26 in. x26in. x 6 ft. Planer. New. 
22in x4ft. Planer. New 
26in.x6ft. Iron Planera. 2d-hand. 
38 in, Swing Upright Drills. B.G. & 8. F. New. 


26in. Drill. B.G.&sS.F, 
20 in. Drills. 
18in. Bench Drili, 


2 Spindle Drill, New. 
4 (ay “ Lad 


New. 


Q «& “ Second-Iand. 
3 “as hd &s 
4 ‘6 66 ae 


Wall Drills, heavv. Second-hand. 

Zin. Shapers. New. 

15 in. a a 

Pratt & Whitney Hand Miller 

Sellers Milling Machine. 2d-hand. 

Face Milling Machine, Second-hand. 

Pond’s Double Millin: Machine. 2d-hand 

No, z Screw M achine. Wire Feed. New. 

No.1 Brown & Sharpe. 2d-hand 

Screw Head Slotter. Second-hand. 

Second-hand Profiling Machines 

4% in Hyde’s Patent Centering Machines. 

Emery Grinder, 2d-hand, for 10in. Wheels. 

Pipe Cutting Machine, Second Hand. 2 in. 

Boit Pounting Machine. Second-hand, 

Double Nut Tappvr. New Horizontal. 

Horizontal Boring Machine, 10 in.Swing. 2d-hand. 

Betts, No. 2, Power Punch. New. 

Donble-Acting Presses, No. 3, nearly new. 

Single-Acting Presses, for power, 

Foot Presses, nearly new 

Medium Power Punching Press. 

Small “Presses, 

Foot Punch, ots bench. New 

Lot Pistol Machinery. Second-hand, 

Grina Stones and Frames, New. 

Steam Hamme, Cylinder 6%x12. 2d-hand. 

Lot of Forges 1 Slat Tenouer, 1 Railway Saw 
Bench, 1 c‘oot-power Circular Saw, 

Cold Rolled Rating, Palieys, Hangers, Coup- 
lings, &c., always in store. 


‘The George Place Machinery Company 


121 Chambers and 103 Keade Sts., New Yerk. 


60 and 72 in 


"Sig AR il, php ARS a aa Meche a TA ARO aN 


New 


Second hand. 
“o 
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BROWN & SHARPE MFG, CO, The Pratt &Whitney Co. 


MANUFACTURERS OF 


PROVIDEN CE, R. I. 


MANUFACTURERS OF | MACHINISTS” TOCLS, 


Machinery and Tools, 3 GUN 


AND 


This machine 1s designed for ordinary milling | ‘Sewing Machine 


operations upon small work. There is the usual | 
automatic feed operating the table, and a hand- 


lever attachment, either of which can be made | Machinery. 


use of, as the character of the work to be done | : 5 ; 
ALL FEEDS AUTOMATIO. Send for Illustrated Oatalogue and Price Lists. 


MAKE SPECIALTIES OF 


_ MACHINE, 


PILLAR SHAPERS, 
Power Planers 


16x16 to 48x48 inches square, 
and various lengths. 





may require. The spindJe of the machine is pro | 
vided with anti-friction bearings and arrangements | 
to close up as wear takes place. Attached to the 


stand and bed is the pan G, forming a convenient | 
place for tools, work and waste. Overhead | D RO P FO Ri Df N IS 
works accompany the machine. | 


Who'e length of table, 20 inches; whole width 
of table, 7% inches; distance of feed of table, 9|Of Every Description, from 1-16 ounce to 30 Ibs. weight, for 
inches ; height of centre above table, lowest 


int, 1 hes ; heigh! of > al able, : : ee ms | 
Licuess. alah 6 taglcte ie-diton, bi-danclee” Guns, Pistols, Sewing Machines, Machinists’ Tools, 
long, inch deep. Weight, boxed ready forship 


ment, about 750 lbs. Price, boxed and delivercd AND MACHINERY GENERALLY. 
PLAIN MILLING MACHINE. (Small Size.) at Railroad or Steamer in Providence, $260. 











The Pioneers as a specialty in this line of business, Estimates given promptly on receipt of models 
Send for Catalogue and Descriptive Circular. 
' 


Boring and Turning f) THE BILLINGS & SPENCER CO. 


MIL Le. HARTFORD, CONN., U. S. A 
5, 6, 7, 8 10, 12, 14 & 16 Feet Swing, 


cau tee rarrerne GRANT & BOGERT, © § GARVIN & CO. 


ee Sr ae & 141 Centre St., New York. 


s 
Salem, Col. Co., Ohio, Nov. 27, 1880. FL I J SHING IL, I N Y ” hehe nuatiniies ide 
9 ¢ dey A A NUFACTU P 


We have just finished anothe rT pulley, 12’x27” 
face, weight 8860 lbs. Yesterday morning at 9 MANUFACTURERS OF 


=) 4 i 
TTT a 
en ih sant) | = 
iA/* re : or loc & the rough casting lay on the floor by oe ACTURER: ' 
= . = ; the mill and we commenced putting on the 
=== — —— machine; got a cut started at 10.45 a.m.; fin- Fl RST-CLASS 
= 2 ished the rim complete by 9.30 p.m., and got 
started on 4 telteden ont Boring the hub vl 10 p. m.; started again at 7 a.m. this morning, and the pul- ' 


ley off at 11 a.m., 17 hours work all told, inc luding handling on and off. The casting was not a 
very true one and we chose to take three cuts over the face. Hub was 18” deep, with straight 
core, bored to gauge and chamber on the machine. Hub faced on one side. If you hear of better a 























time let us know—only 1034 nours on the rim of pulley.‘ Truly yours, M illing Machines, 
JOEL SHARP, PREST, BUCKEY ENGINE CO, Punching Presses , 

WILES TOOL *7ORES, Fiamilton, Ohio. nes eed Tons Drill Presses, 

Eastern Warerooms, 22 S. Sixth Street, Ph!ladelphia, Pa. *SEEE Pataca Hand Lathes, 

Press Cog 
j Milddletown, Cama. : Ta : M hi 
} pping Wracnines, 
GRAY'S PATENT 19 IN. LATHE, | grecmt machinery, root | Cutter Grinders, &c. 


Built to Standard Gauges and Templates, with Special Machinery. S. McHENRY, 


EVERY MACHINE BELTED AND TESTED. 927 FILBERT ST., PHILADELPHIA.| conn ror NEW ILLUSTRATED CATALOGUE 
Fine Work Generally Solicited 


7 G. A. GRAY, J. r., & CO,, 17 EAST 8TH STREET, - containing descriptions of the above machines. 
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on application. 
pp 


Lowell, Mass, U. 





FROM 16 to 48 IN. SWING. 


J. M. ALLEN, PRESIDENT. 
W. B. FRANKLIN, Vice-PREsmDent. 
J. B. PIERCE, Srcrerary. 


Photographs 





GEO. W. FIFIELD, 


ERICSSON’S CALORIC PUMP, 
C. H. DELAMATER & CO., 10 Cortlandt St. New York. 


‘sa Biv ts aoNionNna 
ENGINE LATHES 


>} Cuts, 





Sanias Lathes, Babcock & Wilcox Water-tube Steam Boilers. | 
1S INCHES SWING A SPECIALTY aren Sxplosons. 


iP by HARRISON HAVEMEYER & CO. Philsdeiphin, 

?. b 

IMMEDIATE DELIVERY. 2a WP. by DECASTRO & DONNEE SUGAR KE EIN. 

- NG ” 

Accuracy and Workmanship Guaranteed. SUGARCO. Boffelosi'sbe HP. by butte ESSUP & MOORE 
APE oo > Wilmington te by! RARITAN WOOL. 


xE.42, EY a EE ES A Be wSA BCwe «<a Aa Be EN MILLS, New Jerse H. P. by STUDEBAKER 
bd “ se BROS. MF’G CO., South Bond, Ind. a oe of others 
189 W. PEARL STREET, in all kinds of business, from 60 H. P.to 2,000 HP. each. 


Centennial Exposition Medal a awarded this er for high. 
est economy and efficiency on tes' 

Illustrated Circulars and ae desired information 
promptly furnished. 


CINCINNATI, OHIO. 
BABCOCK & WILCOX Co. 


Emery Wheels & Grinding Machines. | see Fo Sock a witcexco, 
son HE,,TANITE CO. THE BUFFALO STEEL FOUNDRY, "¥r"A"> 




















wnjQziersmay be directed to us at any of the following addresses, at each of PRATT & LETCHWORTH, Proprietors. 
New York, 42 Dey St. Pittsburgh, 137 First Ave, Orders and Cerrespondence Solicited. 
Chicago, 1b2 & 154 Lake St. Indianapolis, Cor. Maryland & Delaware 
Chicago, © Frankia — ‘. ” Sts. " ‘ soninediiain 
Minneapolis, 254 Second Ave., South. ew Orleans, Cor. Union and St. Charles ‘ 
Philadelphia, 925 Market St. Sts wd NTE Rj ae r ese 
Boston, Cor. High & Oliver Sts San Francisco, 2 & 4 California St J.M.CARPE TN i Lil Vii i i] 1 1 iE }] 
St. Louis, 209 North Third St. Portland, Oregon, 43 Front St. Ww T UC K E T. R. 1. 
St. Louis, 811 to 819 North Second St. L Liverpool, E 42 The Te emple, Dale St, PA - TAPS & Di ES 
Cincinnati, Cor. of Pear! & Plum Sts, dney, N sw. 17 Pitt 


























